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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio público en unos paises y, sin embargo, no lo sea en otros. Los libros de dominio público son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta dificil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la paginajhttp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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“OUR POLICY. 


By THE EDITOR. 


VERY journal, irrespective of the subject with which it deals, must of 

necessity have some policy which it follows and which serves to guide its 

Editorial pages so that its readers may have their interests catered for to 

the fullest extent possible. No journal can, of course, retain year in and 
year out the same policy, bound by hard and fast rules, uninfluenced by changing 
conditions. Changes may take place which are so great in the history of the 
subject dealt with that the Editorial point of view and policy must be revised in 
deference to these changes which have come about. However, no journal 
should ever be presented to the public, from which its readers are to be gathered, 
without first of all some mission to perform and some service to render to its ' 
readers, which, in the opinion of those responsible for its production, will ultimately 
render it indispensable. 

Perhaps one may be permitted to criticise an opinion which is so often 
expressed at the present time by those new to wireless that Broadcasting has 
created the amateur interest in the science. It 1s true that Broadcasting has done 
much to advertise and popularise the science, but that a very real interest was 
taken in it by the amateur and experimenter long before Broadcasting was 
introduced is amply demonstrated by the fact that this Journal has flourished 
for years and has been almost entirely supported by readers who belong to the 
class of experimenter and amateur. Broadcasting has, of course, opened up the 
way for a new industry, with many branches, extending even into journalism, but 
it cannot claim to have originated amateur interest in wireless. 

This Journal has, through many years, adopted the policy of meeting the 
requirements of the amateur and experimenter, and whatever influences have 
affected the policy have been those produced by what may be termed the 
‘“ experimental atmosphere ” .of the moment. That is to say, whenever new 
ideas or new circuits have been introduced the aim has been to review them from 
the point of view not of the professional so much as of the amateur, and to 
endeavour to foresee how each new production could serve the amateur in his 
investigations. 

Thus, if we take the trouble to review the volume just completed and those 
which preceded it, we confidently believe that the reader will find therein a record 
of progress which has been achieved through the support and endeavour of 
those who have established landmarks in amateur history. The opportunity 
occurs here to express our appreciation to all those whose names appear as con- 
tributors in past volumes, for it is to them that we, as producers of the Journal, as 
well as our readers, are indebted for the co-operative attitude which has prompted 
them to pass on to others, through the medium of this Journal, the very 
specialised information which, by experience and long association with experi- 
mental work, they have gained.. Such appreciation of the work of our contributors 
can be made with all the more confidence, knowing the high standard and degree 
of novelty which our readers expect and which it is our aim to maintain. 

With this issue we commence upon another volume with the same confidence 
in our readers and assurance of their support in our endeavours to maintain our 
policy of furnishing within the pages of the Journal every class of information which 
the amateur requires, whilst anticipating their needs by describing every new 
development constituting a further step in the progress of the science of wireless 
telegraphy and telephony. 
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DISTORTION IN LOW FREQUENCY 
AMPLIFIERS 


A good deal of poor quality is caused through the incorrect use of a note 


magnifier. 


This article deals step by step with each factor which may 


cause distorted signals. 
By S. O. Pearson, B.Sc. 


HEN it is desired to amplify 

wireless signals or telephony 

sufficiently for reception on a 

loud speaking telephone, it is 
almost essential to employ one or more 
stages of low frequency amplification after 
the rectifier. The kind of note magnifier 
most commonly used is the transformer- 
coupled type, on account of its relatively large 
amplification for a given number of. therm- 
tonic valves. Instruments of this type must 
be very carefully designed if the received 
speech is to be free from distortion, and 
in this instalment the chief causes of dis- 
tortion, and their effects, are discussed, 
suggestions being given in each case: for the 
elimination of distortion as far as possible. 
For reasons given below it will be seen that 
the transformer-coupled note magnifier can 
never be quite free from distortion, although 
with careful design very good results can 
be obtained. 

It is quite commonly found that the results 
given by a set operating a loud speaker are 
not as clear as those given by a set operating 
head telephones only, -where no note magni- 
fier is used. For this reason it is often 
assumed that the loud speaker must be at 
fault, but this is not usually the case. The 
writer has found that with a carefully 
designed amplifier the results given by a 
loud speaker are even more pleasing to 
listen to than those of head telephones. 

The chief causes of distortion in the 
transformer-coupled type of note magnifier 
may be classified as follows :— 


(1) Operation too near either of the bends 
in the characteristic curve of a valve. 

(2) Saturation of one or more of the 
valves. 

(3) Resonance effects in the transformer 
windings and circuits. 

(4) Presence of high frequency oscillations 
in various parts of the circuits. | 

(5) Effect of the iron cored transformers. 


-> 


These several causes are discussed in turn 
below, and, where possible, suggestions 
are given for their elimination. 


I.—ỌOPERATION TOO NEAR THE BENDS OF 
THE CHARACTERISTIC CURVE. 


This. is one of the most common causes 
of distortion and is simply due to faulty 
adjustment. The vibrations which go to 
make up speech or music are of a very 
complex nature, and if oscillations of 
potential representing in wave form the 
vibrations of perfect speech are impressed 
on the grid of a valve, then, in order 
to get magnified speech without distortion 
on the output side of. the valve, the 
wave-form of the oscillating component 
of the plate current must be an exact re- 
production of that of the grid potential. 
This is only possible when the operating 
portion of the grid voltage/plate current 
curve is a perfect straight line. Now the 
valve characteristic curve is usually ap- 
proximately a straight line over a limited 
range only, and therefore it is most important 
to see that the normal grid potential is 
adjusted to such a value that operation 
takes place over the straight portion of the 
curve. The correct grid potential is not 
fixed for any particular valve, but depends 
on the value of the plate potential. There 
is a separate static characteristic curve 
for each value of the plate potential, and a 
“ family ” of such characteristic curves is 
shown in Fig. 1 for various plate voltages 
and constant filament current. Varying 
the filament current simply has the effect 
of changing the positions of the upper 
bends of the curves without appreciably 
affecting the lower portions. 

The simplest arrangement is obtained 
when such a plate voltage is employed 
that zero grid potential will allow the valve 
to function at or near the middle point of the 
straight portion of the characteristic curve, 
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as in this case no grid battery is needed. 
This is the most usual arrangement, and the 
plate potentials recommended for various 
types of valves by their respective makers 
are given on the assumption that the normal 
grid potential in each case, for purposes 
of amplification, is zero with respect to the 
negative end of the filament. Modern hard 
valves which are manufactured in large 
quantities are fairly uniform, and in general 
it is quite sufficient to accept the manufac- 
turers’ figures. However, one occasionally 
comes across a valve with peculiar charac- 
teristics of its own, and therefore if facilities 
are available, it is advisable to determine 
the chief characteristics of all valves in use. 
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Fig. 1. A “family” of characteristic curves for 
various plate voltages and constant filament current. 


The coupling between two valves of a 
note magnifier constitutes an impedance 
connected in series with the plate of the 
first valve, the object being to obtain 
variations of potential differences across 
it proportional to the oscillations impressed 
on the grid of that valve but having been 
magnified. These magnified oscillations of 
potential are passed on to the grid of the 
second valve by transformer action. For 
satisfactory working the impedance of the 
intervalve coupling at the lowest note 
frequency to be dealt with should be at 
least equal to the plate to filament resistance 
of the valve. An ordinary power transformer 
is designed to take as small a no-load current 
as possible without making the design too 
expensive, and the conditions in an inter- 
valve transformer are very similar; namely, 
that for a given amplitude of oscillating 
potential difference across the primary 
winding, the oscillating current shall be as 
small as possible. But in this case it is 
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not the expense which decides the limit 
but the self capacity of the windings. This 
is discussed later. 


When a very high resistance or a very high 
impedance is connected in the plate circuit 
the plate current does not vary, for a 
given impressed oscillation on the grid, 
as it would do without any impedance in 
the plate circuit. The anode impedance is 
actually placed in the circuit to prevent the 
current from varying, t.e., to act as a choke, 
and in so doing to produce an oscillating 
voltage across the resistance or impedance. 
Thus we do not get variations of plate current 
of the order suggested by the ordinary anode 
characteristic of the valve. This is due to 
the fact that the plate potential is no longer 
constant, being at every instant equal to 
the difference between the voltage of the 
H.T. battery and the voltage across the 
primary of the transformer. However, 
the oscillations across the primary of the 
transformer will be a fairly exact copy of 
those impressed on the grid if the valve 
is operated on the straight portion of the 
ordinary D.C. characteristic using normal 
value of H.T. voltage, because the variation 
of plate current, for fixed grid potential, 
is nearly proportional to the variation of 
plate potential. This of course assumes that 
there is no distortion due to the iron of the 
transformer. . 

It is interesting to note what happens on 
connecting in the plate circuit a choke or 
transformer primary of infinitely great 
impedance, but whose resistance is sufficiently 
low to allow the D.C. component of the plate 
current to flow and thus maintain the average 
potential of the plate at the normal value. 
Under these conditions the plate current 
could contain no oscillating component at 
all, even though an oscillation is being 
impressed on the grid. But across the choke 
there will be an oscillating potential difference 
of such a value that the plate potential is 
varied in such a manner as to maintain 
the plate current constant. Under these 
conditions the valve gives its greatest 
possible amplification, and the ratio of the 


‘amplitude of the oscillation across the 


choke to that applied to the grid is equal 
to: the amplification constant of the valve. 
These are really the ideal conditions of 
operation, but in practice it is impossible 
to wind a choke or transformer with very 
large impedance on account of the self 
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capacity of the windings. With an impedance, 
at a given frequency, equal to the internal 
resistance of the valve, the voltage amplifica- 
tion will be just half the amplification 
constant, but with a step-up transformer 


this may be multiplied by about three before . 


being applied to the grid of the next valve. 
The foregoing remarks have been added 
because it does not seem to be generally 
appreciated that the current oscillations 
in the plate circuit of a valve coupled to 
another as described above, are suppressed 
as far as possible, being virtually converted 
into voltage oscillations. Also, neglecting 
self-capacity, an intervalve transformer when 
in operation is really on no-load or open 
circuit, assuming that the grid of the second 
valve does not draw any current. Thus 
it will be seen that the very common state- 
ment that the impedance of the intervalve 
coupling must be equal to the internal 
impedance of the valve for best results, is 
rather misleading—the higher the impedance 
the better is the amplification. The same 
conditions apply as regards voltage ampli- 
fication, to the transformer-coupled as to 
the resistance-coupled amplifier, and in 
Fig. 2 a curve is shown giving the relation 
between resistance or impedance in the 
plate circuit and the voltage amplification. 
With the transformer, of course, the im- 
pedance varies with the frequency, whereas 
for the ohmic resistance the impedance is 
practically constant for all frequencies. 


> mms es Ge es 
AMPLIFICATION 


es i0a000 200000 300000 400,000 
RESISTANCE OR IMPEDANCE QOHMS) 


Fig. 2. Curve giving the relation between resistance 
or impedance in the plate circu, and the voltage 
amplification. 


VOLTAGE AMPLIFICATION 
> 


The valve for which the curve of Fig. 2 
was drawn had an amplification constant 
of about 7, its internal resistance being 
27,000 ohms, and the curve shows that when 
the impedance in series with the plate is 
27,000 ohms the voltage amplification is 
35 Now since the impedance of a trans- 
former varie; in almost direct proportion 
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to the frequency, it follows that the voltage 
amplification will be different for different 
frequencies, and the higher frequencies and 
harmonics will be amplified to a much greater 
extent than the lower ones. The effect of 
this is to give the speech a sharp piercing 
sound, and in the case of music the base 
notes are almost, if not entirely, swamped 
by the higher notes. This defect is usually 
overcome by shunting the primaries of the 
transformers with small condensers of the 
order of 0-002 mfd., so as to offer a lower 
impedance to the higher frequencies, these 
small capacities not materially affecting 
the impedance offered to the lower note 
frequencies. The effect is to give the speech 
or music a more mellow and pleasing tone. 


2.—SATURATION OF ONE OR MORE OF THE 
VALVES. 

When the signals have been amplified up 
through successive stages to such an extent, 
and the amplitude of the oscillations applied 
to the grid of, say, the last valve, are so 
great that operation takes place right round 
both bends in the characteristic curve, that 
‘valve is said to be saturated. When this 
occurs, all the peaks of the waves are cut 
off or flattened out both top and bottom, 
and very bad distortion is the result. If 
the valve is only just saturated the trouble 
can usually be overcome by brightening 
the filament and using a higher plate poten- 
tial on the last valve. This has the effect 
of considerably lengthening the straight 
portion of the characteristic curve. When 
a much higher plate voltage is employed 
it is usually necessary to apply a negative 
potential to the grid in order to work at 
the correct point of the new curve. When 
very loud results are required it becomes 
necessary to employ a larger valve of the 
type used for transmitting purposes and 
capable of giving out a considerable amount 
of power. 


3.—RESONANCE EFFECTS. 

It was stated above that the windings 
of intervalve transformers are never free 
from self capacity. This capacity and the 
added capacity across the primary mentioned 
above, in conjunction with the inductance 
of the windings of a transformer may con- 
stitute a tuned circuit, especially if the re- 
sistances of the windings are low. This is 
usually the case and should the natural 
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frequency of resonance of the transformer 
lie within the range of audible frequencies 
received, “ blasting ” will take place when- 
ever a note of that frequency occurs, this 
being one of the faults of cheap transformers 
wound with insufficient wire. It is usual to 
shunt the primaries of the intervalve trans- 


formers for the reason given above, and’ 


this tends to bring the natural frequency 
down below the audible range. When a 
cheap transformer with too high a natural 
frequency is shunted by a condenser suff- 
ciently large to bring the resonant frequency 
down below audibility, it is usually found 
that most of the higher harmonics of the 
speech wave pass through the condenser 
instead of through the transformer winding, 
with the result that the speech has a muffled 
sound. When buying an intervalve trans- 
former it always pays to get a good one. 


4.—PRESENCE OF LOCAL OSCILLATIONS. 


Sometimes in low frequency amplifiers it 
is found that continuous oscillations are set 
up and maintained. Their frequency may 
lie within the audible range, in which case 
the set is said to “ howl,” a phenomenon 
with which most experimenters are familiar ; 
but on the other hand the frequency of 
these local oscillations may be above the 
range of audibility, and will not be heard 
in the telephones when no speech is being 
received. Even when speech is being received 
the high frequency oscillations will not be 
actually heard, but they have a detrimental 
effect on the quality of the speech or music, 
this effect being rather difficult to explain 
in words. Those who have listened to speech 
received on an Armstrong super regenera- 
tive receiver will have some idea of the 
quality of the speech received. Apart from 
the high-pitched whistle there is a strange 
“edging ” or “ fuzziness ” about the words. 

Local oscillations of this nature are, of 


course, produced by stray coupling between — 


the output and input sides of the amplifier 
and may be due to faulty laying out and 
spacing of the connections. The frequency 
of the oscillation will be at the natural 
frequency of some part of the circuit, and 
once having constructed an amplifier which 
exhibits these phenomena it is no easy matter 
to locate the trouble and eliminate it. 
This can only be done by trial, and the remedy 
usually lies in the reversing of one or more 
of the intervalve transformer windings. 
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Low frequency oscillations or howling 
may take two forms, (a) ordinary free 
oscillations as above, and (b) the starting 
and stopping of high frequency oscillations 
in the detector circuit where the leaky 
grid-condenser method of rectification is 
used in conjunction with reaction. Howling 
is usually due to the latter cause, which is 
not really a fault in the L.F. amplifier, but 
rather due to excessive reaction. When the 
set is made to oscillate a negative potential 
is accumulated on the grid of the detector 
and may reach such a high value that the 
oscillations cease. As soon as the grid has 
reached a voltage approaching the normal 
value again, the oscillations re-commence. 
This process is repeated several hundred 
times per second with the result that the 
set howls. When receiving telephony, of 
course, the set must never be made to 
oscillate, so that howling from the latter 
cause would be impossible. 


(To be concluded). 


A NEW RANGE OF TUNING COILS. 


Several unique and interesting improve- 
ments have been introduced in the construc- 
tion of the “ Atlas’’ Patent Plug-in Coils, 
which are manufactured by Messrs. H. 
Clarke & Co. (Manchester), Ltd., Atlas 
Works, Old Trafford, Manchester. 

The coils are wound with stranded 
insulated wire, and the layers are spaced. 
No resin or varnish is used on the winding. 


The coils have the standard plug mounting, 
and are nicely finished throughout. 

The complete set comprises sixteen coils, 
giving a wavelength range of 120 to 26,000 
metres when a capacity of 0-oo1 pF. is used 
in parallel. 
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A PORTABLE ARMSTRONG “SUPER.” 


By W. WINKLER. 


HE special merit of the Armstrong 

receiver is that it lends itself to 

portable construction. It is possi- 

ble to include the entire apparatus, 
together with aerial and, if necessary, 
batteries, in a small hand case. The following 
description is of such a receiver built essen- 
tially fő use when travelling ys road, 
for picnic “parties, etc. The design” is quite 
simple, and it i; not thought necessary to 
give detailed conatroction st data, as most 
experimenters are acquainted with the general 
principles of the Armstrong receiver, but a 
general outline, relative dimensions, and 
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2ins. inside and 3 ins. outside diameter, 
wound with No. 26 D.C.C. 

A reaction inductance (L,), (also a 
basket coil), rin. inside diameter and 
24ins. outside, wound with No. 26 
D.C.C., and attached to a movable arm 
which is operatéd by a lever on the face 
of the panel. 

A large inductance (L;) which consists 
of two 1,250 or 1,500 duolateral coils ° 
in series, or one large “slab” coil with 
a centre tap. > 
The positions of the contacts “ X ”?” and 
Y,” shown in the circuit diagram overleaf, 


ae 


View of the underside of the panel. The components described can be readily identified. 


-types of components, will give the beginner 
confidence in the construction of a receiver 
of this type. 

Looking at the view of the underside of 
the panel, the following components will 
be identified :— 

Aerial tuning condenser, 0-o0o1 mfds. 
maximum. 

Aerial tuning inductance (L,), which 
is a basket coil built on to a piece of card, 


should be varied for best results, and 
when found may be kept constant. 

The three condensers in the oscillatory 
circuit may be assembled one over the 
other by means of two long 4 BA screws. 
Spacing pieces will be necessary to keep 
the contacts apart. 

A grid condenser having the usual 
value of 0:0003 mfds., and a leak of half 
a megohm. 


- constant. 


8 ` 


The H.T. battery is bridged with a 
condenser having a value of oor mfds. 

The filament resistance should be of 
the value of 20 to 25 ohms if it is intended 
to use a dull emitter valve. 

All of these components can be readily 
identified, and the method of assembling 
can be left to the ability of the reader. 

The relative positions of the various 
components is of no great importance 
provided that the leads in the high frequency 
circuits are arranged to keep the capacity 
at the absolute minimum. 


0005 „Ff 


The circuit employed. Terminal “* A” may be 
connected to a few feet of elevated wire. 


In this instance the complete set measures 
12 ins. by 7 ins. by 34 ins., and weighs 


Avoiding Errors in Direction Finding. 


A common source of error in direction 
finding by the frame aerial method is due 
to the effect of the leads in the high-frequency 
amplifying and tuning circuits acting as 
collectors of oscillations irrespective of the 
setting of the frame. Another trouble often 
encountered arises from the varying inter- 
action of the frame with the tuning induc- 
tances as the frame is moved and the sensi- 
tiveness of the receiving circuit subsequently 
altered. These difficulties may be overcome 
by supporting the high frequency apparatus 
on the struts of the frame so that the relative 
positions of frame and inductances remain 
A good method of transferring 
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The portable receiver with frame aerial arranged 
within the lid. 


8lbs. A 60-volt H.T. unit, a pair of high 
resistance telephone receivers, and a small 
accumulator of one cell (if a dull emitter 
valve is used), complete the outfit, which is 
so easily portable that it can be readily 
accommodated in a small car, side car, 
or even kit-bag. 


BASKET ae 


N= INSULATING CENTRE PIN 


the signals to the detecting circuit is through 
coupled inductances concentrically arranged 


_ about the spindle of the frame, thus avoiding 


flexible leads or rubbing contacts. J. F. S. 
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A COMPACT TWO-VALVE RECEIVER. 


By Ernest J. Baty, B.Sc. 


ITH the set here described 
all the broadcasting stations 
may be received on a reasonably 
good aerial 30 miles north- 
west of London. | 
The principle behind the design of the aerial 
circuit is novel so far as I know, an aerial 
inductance being chosen of such size and 
its distance from the secondary adjusted 
to a point at which there is a satisfactory 
balance between the energy received by 
the aerial and the energy transferred to the 
secondary circuit. 
It is sometimes found that a tuned 
aerial used in conjunction with a tuned 


ok P 


TIT T ee 


For loud signals we thus use a larger 
aerial coil, say x00 turns, and for distant 
signals a smaller coil, say 30 turns, connected 
direct to aerial and earth without any 
condenser in the primary circuit. The 
secondary circuit is tuned in the usual 
way, and the coupling between primary 
and secondary is variable. 

With this system of aerial and secondary, 
the secondary can oscillate and heterodyne 
incoming signals without any sign of oscilla- 
tion in the primary (aerial) circuit. Tighten- 
ing the coupling both increases the tendency 
of the primary to oscillate and decreases 
the oscillations in the secondary circuit, 


Complete two-valve receiver of particularly simple construction. 


secondary circuit, owing to the resistance 
of its coil and the resultant damping, 
actually passes on to the secondary less 
energy than does a smaller untuned coil, 
especially on rather weak signals. After 
all, there is a very good foundation in 
theory and practice for the use of different 
inductance values to fit the strength of 
signal received. Thus, in winding alter- 
nating current transformers we adjust the 
number of turns to suit both the periodicity, 
which 1s the equivalent of the wavelength, 
and the voltage, which is the equivalent 
of the signal strength. 


set screws only. 


and it is very easy with slow movement 
of the coupling to strike any point of oscilla- 
tion desired. 

The coupler itself consists of two coils 
on two hubs on the same spindle. The 
first hub is secured to the panel by two 
Rotation of the spindle 
causes movement of the second hub which 
is tapped 2BA to fit the spindle. Rotation 
of the second hub is prevented by two guides 
fixed on the first hub, passing through 
clearance holes in the movable hub. 

The set tunes from about 300 to something 
over 600 metres. All three coils (including 


10 THE WIRELESS WORLD AND RADIO REVIEW 


the plate circuit inductance) are uniform 
and consist of go turns of 32 D.C.C. wire. 

The condensers are of an unusual type, 
consisting of two three-inch aluminium 
discs, one fixed and one movable. The 


fixed disc is secured to a vulcanite hub 
which is in turn secured to the panel, the 


SN 
‘HIN 


The variable condensers. Q, N the plates ; Z mica 

and shellac ; Y holding-down collar ; W insulating 

mounting piece; X 2BA spindle ; R, U terminals. 

A copper clip, insulated with mica, secured to the 

strip leading to the terminal R, serves as a grid 
condenser. 


fixing and hub being uniform with those of 
the aerial and secondary coils. 

The fixed hub of the condensers is # in. 
in length and there is thus sufficient clearance 
between the fixed plate of the condenser 
and the underside of the panel for part of 
the filament rheostat which can thus be 
dovetailed in between two three-inch con- 
densers fixed at 4 ins. centres. 


TELEPHONES 
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Canacity effects between the fixed con- 
denser plates and the rheostats do not 
cause ill effects, as the fixed plates of the 
condensers are connected to the filament 
and the high tension positive respectively, 
and the moving plates which are connected 
to the first and second grids respectively 
are completely shielded by the fixed plates 
at all positions. 

The coils used are all standard, wound 
on vulcanite formers and screwed to hubs 
which can be fitted either to the tuner 
coupler as fixed or moving coils, or they, 
may be fixed behind the tuned anode 
condenser between the rheostat and the 
panel, making a very compact construction. 
The wavelength and damping of the coil 
is not appreciably affected so long as the 
distance between the coil and the condenser 
plate is at least ł of an inch. 

Variation of the values of the condensers 
is effected by turning the spindle on which 
is affixed the moving plate. This spindle 
is threaded 2BA, and is held firmly between 
the screwed hub and a lock-nut sunk into 
the hub with a spring washer between the 
two to prevent backlash. 

The increase of strength of signal when 
using these condensers is probably 
due to the small amount of metal used in 
their construction. 

The minimum value of the condensers 
is very low, enabling a range of wave- 
lengths from 300-700 metres to be obtained 
by the use of one coil and condenser only. 


EARTH 


Practical wiring diagram. 
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The terminal of the .moving plate of 
the condenser is on an arm of spring 
copper held between the spring washer and 
the lock nut, and is for convenience brought 
out to the edge of the condenser plates. 

If a piece of I in. copper strip is bent 
over one of the terminal arms of the con- 
denser with a piece of mica for insulation 
between the two, a grid condenser will be 
formed which is both mechanically strong 
and very efficient. The value of the con- 
denser is small (o'0002 pF), and with 
“A.R.” valves signals may be rather 
better without a leak on distant signals. 
The set is, however, more stable when 
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There are three adjustable features, the 
coupler between aerial and secondary, the 
secondary condenser and the tuned anode 
condenser. 

The easiest procedure is as follows :— 

Start with loose coupling, say 4 inch be- 
tween aerial and secondary coils; then 
screw both condensers up to high values 
until the click of starting oscillation is 
heard, making sure that the aerial itself 
is not oscillating. Then screw down both 
condensers together, keeping just on the 
oscillating point until the carrier wave is 
heard with maximum modulation—not of 
necessity with maximum strength. 


O. 


Underside view. 
construction of the variable condensers. 


using a leak. There is nothing unusual 
as regards the connections: no reaction 
is used. 

The condensers may be used either with 


ago turn coil as mentioned above, in which’ 


case five or six turns are required to cover 
the whole broadcasting wavelength, or a 
smaller coil of 50 or 60 turns may be used, 
in which case the condenser plates are much 
closer together and the broadcasting range 
is covered by half a turn, enabling an ordinary 
dial to be used. 

Tuning is a little bit tricky at first, but 
results are well worth the slight extra 
trouble. i 


The arrangement of the variable coupling between the inductances can be seen, and also the 
In this instance a grid condenser of the usual type is employed 
instead of the insulated clip on the condenser lead. 


Then leaving the tuned anode con- 
denser alone, tighten the coupling and alter 
the secondary condenser until oscillation 
stops. The position of the secondary con- 
denser is now fixed so long as no alteration 
is made in the high or low tension volts, 
the aerial, or the number of telephones 
in circuit. 

Other stations may be tuned in by varia- 
tion of the coupler and the tuned anode 
only. 

The setting of the tuned anode condenser 
is constant for any given wavelength, and 
its dial can consequently be marked off in 
actual wavelengths. 
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TESTING HIGH FREQUENCY TRANSFORMERS 


SIMPLE TESTS FOR EFFICIENCY AND OPTIMUM WAVELENGTH. 


By Maurice CHILD. 
Vice-Chairman of the Radio Society of Great Britain. 


The apparatus required is as follows :— 
2 “R” valves. 
1 Inductance coil (say 25 turns). 
1 Low tension battery, 6 volts. 
1 High tension battery, 60 volts. 
1 Telephone transformer. 
1 Pair low resistance telephones. 
N this experiment it is first required to 
find the wavelength to which the high 
frequency transformer will most readily 
respond. Alternatively, if the experimen- 
ter desires to make his own transformers for 
any particular wavelength, it forms a ready 
method of determining when the windings 
of the transformer are correct. In the first 
case the procedure is as follows :— 
The apparatus is joined as indicated in 
Fig. 1. The wavemeter is set up so that it 


1 Grid condenser, 0-0003 mfds. 
(2 megohm leak). 

The high frequency transformers 
to be tested. 


1 Buzzer wavemeter. 


of the wavemeter condenser (thus bringing 
up the wavelength) will probably have the 
effect of increasing the strength in the 
telephones, thus showing that the efficiency 
of the transformer (H.F.T.) is somewhat 
higher at this altered wavelength. 

The wavemeter is moved in relation to 
“L” so that signals become just audible, 
and the experiment is repeated several 
times until it will be found that the coupling 
between the wavemeter and “L” is the 


Fig. 1. The wavemeter on the left induces oscillations of the desired wavelength into the inductance “ L ” and 
high frequency amplifying circuit, affording a simple method for testing the efficiency of the H.F. transformer. 


can act inductively on the untuned coil 
“L”; the object of this coil is to conduct 
the oscillations generated in the wavemeter 
to the grid of the first valve, and incidentally 
to maintain this grid at a normal potential 
in relation to the filament. This is the usual 
working circuit when the valve is employed 
in the reception of signals. The coupling 
between the wavemeter and the coil “ L ” 
should be made so weak that signals are 
just audible in the telephones. Commencing 
with a short wavelength setting of the 
wavemeter, the strength of response should 
be noted carefully. Increasing the value 


‘minimum for a particular wavelength. As 


to whether this coupling is sharply defined 
or not, will depend on the construction of 
the high frequency transformer. If the 
latter is designed for short wavelengths 
the coupling will as a general rule be found 
to be quite sharply defined, the opposite 
being the case for long wavelengths. 

High frequency transformers of different 
makes vary considerably in their efficiency, 
and it is necessary for the experimenter 
to decide what it is he requires his trans- 
former to do before determining whether 
one particular type will be more suitable 
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for his purpose than another. As a general 
guide it may be stated that high frequency 
transformers, if designed to give a fairly 
high efficiency over a broad range of wave- 
length, will not have a sharply defined 
maximum efficiency, or, in other words, 
the wavemeter adjustment in relation to 
“ L” will not be found accurately. On the 
other hand, some transformers are designed 
to give a fairly sharp resonance on or close 
to a particular wavelength, and will give 
good amplification, but their efficiency will 
fall off rapidly if the wavelength is slightly 
changed. 

The principal constructional difference 
between one type of transformer and another 
in relation to the foregoing remarks lies in 
the size of wire which is employed in the 
windings and the closeness of the coils. 
Transformers designed for broad tuning 
are usually constructed with a very fine 
wire offering a considerable resistance to 
high frequency currents and the primary 
and secondary are tightly coupled. The 


TO FILAMENT 


TO WT. BATTERY 


Fig. 2. Usual method of connecting the plug-in 


type of H.F. transformer. ° 


reverse is the case in transformers designed 
for high optimum efficiency. 

For the guidance of experimenters desirous 
of building their own high frequency trans- 
formers the Fig. 2 is. given. This 
diagram shows the pin connections of the disc 
type of transformer which is perhaps the 
most widely employed, and is on the whole as 
satisfactory as any other. The standard 
connections of one large manufacturer of 
transformers of this description are shown. 
The pins marked “ I.P.” and “O.P.” 
correspond to the inside and outside primary 
wires, and those marked “ I.S.” and “ O.S.” 
to the secondary wire. The windings have 
not all an equal number of turns; it is 
preferable to have a few extra turns (say 
Io per cent.) on the secondary to those on 
the primary. This is especially the case if 
the primary winding is to be tuned, as is 
indicated in Fig. 3, and it is desirable that 
the size of wire employed should be as 
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large asYpossible, No. 26 or 28 S.W.G. 
being suitable. 

A variation of the above test may 
be required in cases where it jis desired 
to tune the primary circuit of the H.F. 
transformer. In this case the experimenter 
will require to know the wave range which 
can be covered by the variable condenser 


Fig. 3. Tuned H.F. amplifying circuit with an 
arrangement in the telephone leads for comparing 
signal strength. 


across the primary winding. It is not desir- 
able to have this condenser too large, a 
suitable value being given in the diagram 
(Fig. 3), viz. 0-0003 mfds. It will be noticed 
in this diagram that an alternative method 
for determining signal strength is shown, 
and can be applied, if desired, equally well 
to Fig. I. In this case the secondary of 
the telephone transformer is joined to the 
two ends of a potentiometer of Io ohms 
resistance. This can be an ordinary valve 
filament resistance, if there is difficulty in 
obtaining or making the proper instrument. 
The variable contact on the resistance is 
connected to the telephones, the remaining 
end of the telephones going to a common 
end “ A” of the transformer. The nearer 
the variable contact is placed to “ A,” the 
weaker become the signals, and therefore 
an arbitrary measure of signal strength 
can be given by the use of a simple filament 
resistance scale. If this potentiometer 
method is employed, it will not be necessary 
to vary the position of the wavemeter, 
and more accurate results will be obtained. 

The method of performing this test 
is first of all to determine the optimum 
wavelength of the high frequency trans- 
former when the 0-:0003 condenser is 
at its zero position. It can be incidentally 
noted here that the optimum wavelength 
will be slightly longer with the condensers 
connected than if it is completely discon- 
nected or removed, so that when it is desired 


A 
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to use a receiver employing one or more 
high frequency transformers which are to 
have all their primaries tuned, they must 
be designed accordingly, to allow for the 
slight minimum capacity of the variable 
condenser. 

The variable condenser can now be set 
to its maximum position, and the wave- 
meter condenser readjusted until again 
the signal strength is the same as before. 
The two settings of the wavemeter condenser 
indicate the wave range over which the 
high frequency transformer will efficiently 
work. A small variation in wavelength 
either side of these values will result in a 
considerable weakening of signals, especially 
if the high frequency transformers are well 
designed and constructed. 

It may be mentioned that, whilst the 
above determinations are not suitable for a 
very high degree of accuracy, they are 
sufficiently practical to give reliable results, 
and do not involve any expensive or com- 
plicated apparatus. 

A more precise method of determining the 
optimum wavelength, making use of a valve 
oscillator, is shown in Fig. 4. 

It will be seen that the terminals marked 


AB, CD correspond to the valve socket 


ins. 

dj On lighting the filament of the valves 
in H.F. transformer circuit, high frequency 
oscillations will take place between the 
terminals -CD, and the frequency of 


Fig. 4. 


Heterodyne wavemeter and transformer 
testing circuit. - 


these oscillations will be determined by 
the natural period of the transformer. 
This period can be altered by adding 
on the variable condenser and testing 
its value to produce any frequency 
within the limits of the transformer 
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inductance values. If now the valve of the 
heterodyne wavemeter is switched on and 
the whole instrument is placed so that its 


(By courtesy of Messrs. McMichael, Ltd.) 


Fig. 5. An instrument specially designed for testing 
H.F. transformers of the plug-in type for effictency 
and optimum wav ` 


own inductance lies fairly close, or in 
inductive relation to the high frequency 
transformer, a note will be heard in the 
telephones of the wavemeter when the 
latter’s condenser is adjusted to a critical 
value. 

The wavelength can be measured directly 
from the setting of the wavemeter con- 
denser in the usual way, and the range over 
which the high frequency transformer is 
tuneable, can, in like manner, also be deter- 
mined. A number of transformers can be 
tested very quickly in this way, and before 
finally soldering the connections to the pins 
(if the experimenter is making his own), a 
few turns can be taken off or added to the 
secondary windings, to bring the trans- 
former up to the particular wavelength 
required. 
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Two photographs of an instrument de- 
signed on these lines are shown in Figs. 5 
and 7, by the courtesy of Messrs. McMichael, 
Ltd. The experimenter will carefully note 


Fig. 6. Connections of the testing instrument. 


the internal connections (Fig. 6) in order 
that he shall make no mistake that the 
set will oscillate when his high frequency 
transformer is plugged in. 
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(By courtesy of Messrs. McMichael, Ltd.) 


Fig. 7. View of interior showing arrangement 
of components. 


AN IMPROVED HONEYCOMB COIL. 


Honeycomb coils wound by hand in the 
usual manner on formers having two rows 
of pins, will not have flat sides and a neat 
appearance unless the pins are very closely 
spaced. 

Flat sides may, however, be obtained by 
winding round two pins on each side instead 
of one, as shown in the accompanying 
di 

The starting pin is No. 1, and the wire 
is taken round pins Nos. 6 and 7 on the 
opposite row, then back to 12 and 13 on 
the starting row, 25 pins being used on 
each side. The number may be reduced 
to 13, but in this case the coil may have a 
little more self-capacity. 

An inductance made in this manner takes 
no more time to wind than the usual 


The upper figure shows the usual method of winding, 
while the lower figure is a suggested improvement for 
producing flat sides. 


pattern of honeycomb coil, and, moreover, 
bears the neat appearance of the machine- 
wound article. -A A e 
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NOVEL IDEAS AND INVENTIONS. 


Abstracted by 
Puitiep R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 


Reducing the Errors of D.F. Apparatus. 


HEN the waves from a radio 

transmitting station are re- 

flected by the upper layers of 

the atmosphere it is frequently 
found that there is a change in the apparent 
direction of the transmitter as observed 
by a receiving D.F. station. This effect 
is greatest when the radiation from the trans- 
mitter has a component of the electric 
force which is inclined to the vertical. The 
horizontal component of the electric force 
when reflected, and subsequently recombined 
with the vertical force produces an effect 
on the D.F. receiver which can only be 
neutralised by inclining the loop to the true 
direction of the station. Thus the indicated 
bearing becomes in error. Apart from 
natural causes which may so distort the wave 
from the transmitter that a horizontal 
component appears, the shape of the trans- 
mitting aerial is of importance in this con- 
nection. Only the truly vertical part of the 
aerial can radiate a wave having the electric 
force vertical, and any horizontal part of the 
aerial—such as the top part of an inverted “ L” 
aerial—will cause the radiation of the un- 
desired component. 


=E 


Fig. 1. 


In the case where two or more spaced 
acrials are employed to give a transmission 
directional in a particular plane, the con- 
necting wires between the transmitting 
apparatus and the vertical parts of the aerial 
may cause the undesired radiation unless 
they are arranged so that the external fields 
are neutralised.* One way of overcoming 


*British Patent No. 198522, by J. Robinson, 
H. Crowther and W. H. Deniman. 


this defect is sketched in Fig. x. In this 
diagram A, and A, are the vertical parts 
of two spaced aerials, while the coil L 
indicates the position of the transmitting 
apparatus. The horizontal connections 
between L and the two aerials are arranged 
double as sketched, so that the aerial A, is 
earthed at E, under the aerial Ag, while 
A, is similarly earthed under Ay,. Thus the 
effects of the currents in the horizontal 
part H, is neutralised by those due to the 
oppositely flowing currents in the horizontal 
part Hg. 


Sliding Contacts for Tuning Inductances. 


The changes in tuning brought about 
by the uncertain and variable connection 
made to tuning coils by sliders rubbing 
on to their turns, are too well known to 
need emphasis here. These troublesome 
effects are usually due not so much to defec- 
tive electrical contact as to the fact that 
the slider not only makes contact with one 
turn, but with two or more—the turns 
under it being short-circuited. The short- 
circuiting of one or more turns on a coil 
causes a large change in its effective in- 
ductance, and so adversely affects the ease 
of tuning. If, however, the sliding contact 
is constructed of two parts—one insulating 
and one conducting—some at least of these 
disadvantages can be overcome.* The 
insulating portion provides the mechanical 
support for the conducting part, and if made 
of proper size, prevents the metallic portion 
of the slider from touching more than one 
turn at a time. The advantages of a very 
narrow slider contact are thus secured 
without the disadvantages that would arise 
from its use due to the dithculty of pre- 
venting it catching in the turns of wire 
while moving it along the coil. 


Another Scheme for Reducing Inter- 
ference due to Atmospherics. 

Most of the methods that have been 

proposed from time to time for eliminating 


*British Patent No. 197572, by E. Mallett and 
R. Marx. 
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the effects of atmospherics by balancing 
out the atmospheric “ signals ” from two 
aerials, one of which is tuned to the signal 
and the other detuned, do not work out ig 
practice owing to the phase difference 
between the two impulses preventing a 
proper balance. 


0000000 —< 
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Thus a signal, since it affects one aerial 
only, will get through to the detector, 
whereas an atmospheric will not get through 
since it impulses all the aerials equally. 
Grid Leaks. 

With a view to obtaining constancy in 


y 


Fig. 2. 


The growth in the use of C.W. has brought 
increased familiarity with beat effects between 
two oscillations of nearly the same wave- 
length, and by an application of this principle 
to the problems of interference reduction 
the prospect of a greater measure of success 
is increased. A proposed scheme* consists 
in the use of four aerials, A,, Ag, Ag and A, 
(Fig. 2), one only, A,, being tuned to the fre- 
quency of the desired signals. The second, 
third and fourth aerials are detuned from 
the signal frequency, the tunings being so 
adjusted that the frequency difference be- 
tween A, and A, is exactly the same as that 
between A, and A,. The tuned circuits 
associated with each of the aerials must have 
low decrements, so that oscillations due to 
atmospheric and other disturbances will 
tend to persist. 

Thus if the frequency difference between 
A, and A, is suitable, beats will be set up 
in the rectifier circuit D,; and beats of 
similar frequency will likewise be set up in 
the second rectifier circuit D,, since the 
frequency difference between A, and A, 
is the same as that between A, and Ag. 

These two beat currents being of identical 
frequency and phase can be cancelled out 
m the common detector circuit L, L}. 


* British Patent No. 198428, by H. J. Round. 


the resistance value of grid leaks and similar 
resistances used with valve circuits, it has 
been proposed* to construct the resistance 
material in the form of a cotton thread 
impregnated with a solution of copper 
sulphate. The thread is enclosed in a glass 
tube provided with. contact caps of the 
conventional type at its ends. For mechanical 
protection the. glass may be enclosed in 
an external fibre tube. 


Simultaneous Transmission and Re- 
ception. 


Simultaneous transmission and reception 
of C.W. signals may be effected by using 
two aerials—one for the transmitter and 
one for the receiver—using slightly different 
wavelengths for the transmissions in opposite 
directions. These two wavelengths should 
be so chosen that the two waves heterodyne 
each other, thus eliminating the need for 
a separate heterodyne arrangement at the 
receiver. The transmitter is arranged to 
be continuously in operation so that it can 
heterodyne the received signals at all times. ft 


* British Patent No. 198189, by W. Ede E. W. 
Scanmell and S. H. Van Abbott. (Radio Manu- 
facturing Company). 

t British Patent No. 197098, by H. J. Warner 
and T. H. Kinman. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


INDUCTANCE COILS—I. 


The articles entitled Wireless Theory which appeared in the last volume 


will be completed in this section of the journal. 


Below we continue with 


inductance coil design. 


By W. JAMES. 


TYPE of coil which is rather 

different in construction to those 

previously described* is illustrated 

in Fig. I. This coil has two distinct 
windings which are connected in series. 
Each consists of a flat spiral, that is, they 
are only one turn thiek. The windings are 
held in place with separators specially 
treated to keep the losses low. 


Fig. 1. 


Photograph showing construction of a 
Rimar plug-in coil. 


Referring to the figure: 1 is one of the 
windings; 2, the ebonite plug carrying 
contacts joined with the ends of the coil ; 
3, a separator and an outer covering ; 5, the 
outer tape covering; and 6 is one of the 
ends of the coil. Winding coils in this way 
ensures a small internal capacity. The voltage 
between any two points where the turns 
touch is that due to two layers only, con- 
sequently the power loss is low. 


* Vol. XII, No. 215. Wireless Theory XX VI. 


An improved coil, manufactured by the 
same company* is illustrated in Fig. 2. 
Here the layers are spaced apart by the 
corrugated separators. In those coils which 
are used to tune to the lower wavelengths, 
t.e., the higher frequencies, the turns in 
the layers are spaced. These coils are 
therefore electrically better than those with 
larger inductances, which are wound with the 
turns closer together, and with finer wire, 
in order to keep the dimensions reasonable. 
The material used in the coil construction 
is treated to make it non-porous. 


= im s s 
Fig. 2. This is another form of plug-in coil. 
layers are spaced with corrugated separators. 


The Honeycomb Coil. 
It is clear that if we can eliminate the 
separators used in the construction of many 


* The Rimar Coil Manufacturing Co. 


The 
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coils which have been described, probably, 
for a given inductance, the losses will be lower. 
There is no great advantage in spacing turns 
more than a distance about equal to the 
wire thickness, because the capacity between 
parallel wires falls off in proportion to the 
loganthm of the ratio of the distance 
between the centres of the turns and the 
wire diameter. 

Consequently the aim should be to wind 
the coil so that :—the turns are spaced: the 
layers are spaced: those turns which touch 
have only a fraction of the coil voltage 
between them: and if possible, the turns 
_ in one layer do not run parallel with those 


Fig. 3. Method of winding a simple honeycomb 

coil. A shows a single turn; B several turns ; and 

C a complete layer. Follow out the winding with 

the aid of the figures and letters to learn the formation. 

D is a section, showing two layers. The turns in 

adjacent layers lie above each other, but separated by 
the wire thickness. 
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in the layer beneath. Further, the con- 
struction should be such that the coils may 
be machine wound, for then they will be 
cheap, and the electrical properties con- 
sistent. 

The term honeycomb coil applies to those 
coils the winding of which has a cellular 
appearance. In this type of coil, the turns 
are not wound round and round a cylindrical 
former as in the case of the ordinary single 
layer winding, but the wire passes round 
the circumference of the former in a zig-zag 
fashion, reaching the starting point again 
after making one complete turn plus a frac- 
tional part of a turn. The winding is best 
explained with figures. Suppose we have 
a cylindrical former around the circumference 
of which are arranged two rows of pegs; 
the distance between the rows being the 
width of the required coil, the pegs in one 
row being opposite the spaces in the other. 
If there are ten pegs in each row, and we 
imagine the surface to be laid out flat, 
the length AB, Fig. 3, will represent the 
length of the circumference, and BC the 
width. l 

Then, if the wire is wound from 1’ to 7, 
7 to 2’, Fig. 34, it will be noticed we have 
completed one turn plus a fraction of one 
turn. Just before the wire reaches 2’ it 
passes over the wire leaving 1’. The cross 
over is made at an angle, and the voltage 
here is that of a single turn. 

Continue, from 2’ to 8, 8 to 3’, and so on, 
Fig. 3B. Notice the points at which turns 
cross over each other. It is clear the more 
turns per layer, the greater the number 
of cross overs, and the higher the possible 
voltage between turns which touch. There- 
fore it is better, when a low capacity coil is 
required, to use fewer turns per layer. ` 

Fig. 3c shows the position of the turns 
when one complete layer of ten turns is 
wound. The end of the wire is exactly over 
the beginning of the first turn. Therefore 
the turns of the second layer lie parallel 
with and directly over those of the first 
layer, but spaced by the thickness of the 
wire as shown in Fig. 3D. 

The characteristic of this style of winding 
is that the wire crosses from one side to the 


other every = + 1 pegs, N being the number 


of pegs in one row. Thus, in the winding 
considered there are ten pegs in one row, so 


' Io 
that the wire passes round the (22 + r) 
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sixth peg on the other side. The number of 
turns per layer is equal to the number of 
pegs in one row. 

- If a coil with 20 turns per layer is required, 
use 20 pegs in each row (40 altogether), and 
the wire will start at peg 1r' in one row, pass 
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be experienced in determining the correct 
pegs to which the wire crosses. 


The Duolateral Winding. 
In the simple honeycomb winding com- 
mencing at peg 1’ the wire, in passing right 
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Fig. 4. Method of winding a duolateral coil. 
ahead of the commencement of the turn. 
second, and C shows two complete layers. 

first, while the third layer lies directly over the first. 


A shows a single turn. Notice the end | lies two pegs 

B gives the appearance of a complete layer plus one turn of the 
Notice the beginning of the second layer lies over the spaces of the 
D ts a section which shows the position of the wires 


tn the coil. 


round the eleventh peg along in the opposite 
row, back to peg 2’, and so on. 

Any even number of pegs may be used. 
It will be seen that the choice of a suitable 
number of pegs to wind a coil with the 
required number of turns per layer is a very 
simple matter; and no difficulty should 


round the former to peg 2’, makes a complete 


I 
revolution plus a fractional part equal to; 


N being the number of turns per layer (and 
also the number of pegs in one row) 

If the number of pegs is so chosen that 
the wire at the end of the first layer is not 
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directly over the beginning of the first turn 
in the first layer, but lies in between the 
first and second turns we have a duolateral 
winding. This may be expressed by saying 
that the beginning of the second layer is 


: f E ET f 
2N +1 Oo a revolution in advance o 


the first turn of the first layer. Then the 
beginning of the third layer will be this 
amount ahead of the commencement of the 
second layer ; in other words, the third layer 
lies directly over the first. The second lies 
in the spaces of the first. 


This is shown in Fig. 4. The advantage 
of this style of winding over the plain honey- 
comb lies in the reduced capacity and high 
frequency resistance. Compare the sections 
of the two windings shown in Fig. 3D and 
Fig. 4D. In the duolateral winding the 
turns of the second layer, instead of lying 
directly over those of the first, lie in the 
spaces of the first layer. There is thus a 
much bigger air space between the turns of 
adjacent layers. 


It is a simple matter to find how many 
pegs are required when a coil with a definite 
number of turns per layer is required. 
Suppose we wish to wind 20 turns to a layer. 
The number of pegs on each side_of the 
former required is 2N-+ 1, where N 
is the number of turns per layer. In this case 
N = 20, therefore we need (2 X 20) + I =4I 
pegs on each side. If 30 turns are required, 
use 61 pegs; if only ro turns are wanted 
per layer, use 2I pegs. 


The method of winding is clearly shown 
in Fig. 4. The number of turns per layer 
required is 7. Therefore 15 pegs are needed. 
Fig. 4A shows one complete turn. Fig. 4B 
shows one complete layer plus the first 
turn of the second layer. Notice the 
beginning of the second layer, Z, is right 
between the beginning of the first and 
second turns of the first. layer. 

Fig. 4c shows two complete layers. 
Notice the finish of the third layer is 
directly above the start of the first. 


It is easy to find to which peg the wire 
must be taken when winding the first turn. 
One way is to sketch out the first layer, and 
see that it complies with the requirements of 
this form of winding, but a simpler way is 
to count N + 2 pegs round on the opposite 
ide of the former and take the wire round 
hat peg. In the case drawn out as an 
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example, the wire passes round 9 
along on the back face of the former. If 
there were 20 turns, we should be using 41 
pegs on each face, and the wire would be 
passed round 22 pegs along on the back face 
of the former. 

The honeycomb and duolateral coils are 
easily machine wound, and are manufactured 
by the Igranic Co. in this country. For 
an excellent description of the method of 
machine winding these coils the reader is 
referred to Vol. XII, No. 208, pages 620 
to 624. 

Home-made coils of this description may 
be wound on a small machine, and provided 


Fig. 5. 


A machine-wound duolateral coil of 
three layers. 


large coils are not required, the method is 
satisfactory. The winding of large coils 
by hand is tedious, but with patience and 
care good results may be obtained. 

There is a large number of methods 
of constructing these coils, and several 
have been described in this journal; con- 
sequently the reader is referred to them.* 

A photograph of a machine-wound duo- 
lateral coil, which has three layers, is given 
in Fig. 5. Notice the air spaces, and the 
position of the wires in the different layers. 


(To be continued.) 


* Wireless World and Radio Review, Vol. XII., 
No. 216. 
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Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 
will receive special consideration with a 
view to publication. 


An Asterisk denotes affiliation with the Radto 
Society of Great Britain. 


The Southampton and District Radio Society .* 

On September 20th, at the Y.M.C.A., Mr. J. 
Wansbrough gave a very instructive lecture on 
the construction, care and maintenance of accumu- 
lators, and showed how they could be charged at 
home. An instructive discussion ensued. 

Hon. Sec., P. Sawyer, 55, Waterloo Road, 
Southampton. 


Hackney and District Radio Society.* 

At the weekly meeting on Thursday, September 
20th, Mr. Skinderviken, the inventor of the famous 
microphone button bearing his name, explained 
in detail the latest type and gave several very 
interesting demonstrations. The ticking of a 
small .enclosed watch was heard some twenty 
yards away on a five-ohm receiver as loud as 
(according to one member) an express train crossing 
a bridge. Much amusement was caused by sug- 
gestions received by Mr. Skinderviken in a com- 
petition for the most novel use to which the button 
could be applied. One gentleman stated that he 
attached it to the weight at the end of his fishing 
rod and could thus hear when a fish was near or 
biting. Undoubtedly a great field of experiment 
is opened by this invention both in regard to its 
application to wireless and to other sciences. 
The Society is greatly indebted to Mr. Skinderviken 
for his lecture. 

Hon. Sec., 247, Evering Road, Upper Clapton, E.5. 


Finchley and District Wireless Society.* 

The firat meeting of the new session was held 
on Thursday, September 20th, when the election 
ef officers was proceeded with. The Hon. Treasurer 
and Hon. Secretary were re-elected. 

Mr. W. J. Jones, B.Se., A.M.I.E.E., of the 
Cossor Valve Company, then gave a most interesting 
illustrated lecture on the manufacture of the 
“ Cossor ° valve. The evolution of the thermionic 
valve from the earliest days was well covered, 
the lecture concluding with a study of the curves 
of the various types of valves. 

- New members are urgently needed, and full 
particulars can be obtained from the Hon. Sec., 
A. E. Field, 28, Holnwood Gardens, Finchley, N.3. 


Ipswich and District Radio Society.* 
The Society recently spent a very interesting 
and instructive afternoon in visiting the Parkeston 
Wireless Station, by the permission of the L.N.E. R. 
authorities, 


The operator in charge demonstrated in detail 
to an enthusiastic party, and afterwards, by the 
permission of Captain Neilson, the party was 
enabled to visit the Danish steamer Bornstorff, 
where intense interest was taken in the latest 
type of C.W. transmitter. The capabilities of the 
apparatus were ably explained by the operator 
(Mr. Miller). 

Hon. Sec., H. E. Barbrook, 46, Foundation 
Street, Ipswich. 


South Shields and District Radio Club.* 

The first meeting of the Club since the summer 
vacation was held on September 19th, when an 
address was given by Mr. A. A. Hawks, who dwelt 
on the history and aims of the Club. 

A programme of lectures and visits has been 
arranged for the coming session, particulars of 
which can be obtained from the Secretary. A 
Morse practice night will be held every Friday 
evening, commencing at 7.30. 

All those in the district interested in wireless 
are cordially invited to the lectures, which will 
be held every alternate Wednesday at 7.30 p.m., 
commencing on October 3rd. 

Full particulars are obtainable from the Hon. Sec., 
W. Smith, High Dock House, South Shields. 


The Wireless Society of Hull and District.* 

This Society has just concluded an interesting 
summer programme, and the members are now 
looking forward to a busy winter session. 

Members were asked some time ago to answer 
a number of questions contained in a circular 
letter sent out by the Committee with regard to 
the future policy of the Society, and that body 
has been giving careful consideration to the 
replies sent in. 

A Townsend wavemeter has just been purchased 
by the Society, and it is to be loaned out to members 
at a small charge. 

Several new members have joined lately, and 
others will be welcomed at any of the meetings 
which are now held each Friday evening at the 
Co-operative Social Institute, in Jarratt Street, 
at 7.30 p.m. 

Hon. Sec., H. Nightscales, ‘‘Glen Avon,” 
Cottingham Road, Hull. 


Sydenham and Forest Hill Radio Society.* 

An interesting lecture was given by Mr. R. J. 
Stanley before the Society, on Monday, September 
10th, on “Inductance and Capacity,” various 
mechanical analogies being used for demonstration 
purposes. 

An instructive discussion followed, from which 
it was apparent that the lecture had been followed 
with great interest. 

Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, S.E.26. 


Guildford and District Wireless Society.* 

Successful underground experiments were carried 
out by the Society on Wednesday, September 12th, 
in some ancient caves which exist under the town. 


OCTOBER 3, 1923 


The approximate distance from 2 LO was 30 miles 
and the depth below the surface was estimated 
at about 100 ft., the soil being composed of chalk. 
Usmg a double magnification circuit with six 
pairs of headphones, 2LO was heard very dis- 
tinctly. The aerial was about 50 ft. long, sus- 
pended along a passage about 5 ft. in height. 
Another set, a one valve and crystal, double 
magnification circuit, also gave quite good results. 
Several morse stations were also heard on both sets. 

The winter lectures will shortly commence, and 
all amateurs in the Guildford district are cordially 
invited to attend. 

All particulars can be obtained from Rowland T. 
Bailey, Hon. Sec., 148, High Street, Guildford. 


The Leeds Radio Society.* 
The third annual general meeting was held at 
the Headquarters, The Woodhouse Lane U.M. 
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2 UZ, 5 PR, 5SL, 5SY, 5US, 6DP, 6MD, 
6 MK, and 6 SS. At the fourth annual conference 
of the Affiliated Societies, the Society was fully 
represented by letter. The honorary membership 
of the Society has been conferred upon G. P. 
Kendall, Esq., B.Sc., and H. F. Yardley, Eag., 
M.I.R.E. The membership of the Society is 159. 

The report of the Hon. Treasurer and statement 
of accounts was approved. 

The following elections were made :—President, 
A. M. Bage, Esq. ; Vice-President, A. F. Carter, Esq., 
A.M.I.E.E.; Hon Secretary, D. E. Pettigrew ; 
Hon. Treasurer, R. E. Timms ; and a Committee of 
members. : 

The name of the Society was altered from “ The 
Leeds and District Amateur Wireless Society ” 
to “The Leeds Radio Society.” 

Hon. Sec., D. E. Pettigrew, 37, Mexborough 
Avenue, Leeds. 


Our photo shows some of the apparatus on view at the recent exhibition conducted by the 
Walthamstow Amateur Radio Society. 


Church Schools, on September 21st, Mr. A. M. Bage 
(President) being in the chair. According to the 
annual report nineteen general and eighteen 
instructional meetings were held, at which thirty- 
niné papers, ete., were given. An exhibition of 
apparatus was held at which fifty-three members 
exhibited apparatus, and an annual social was 
held. The Society visited the Telegraph Department 
of the G.P.O., Leeds. Experimental apparatus 
has been acquired, the P.M.G.’s authority to con- 
duct experiments with sending and receiving 
apparatus having been obtained. The trans- 
mitting permit authorises the use of a 10-watt, 
C.W., T.T., R.T., and spark set, on wavelengths 
of 150 to 200 metres inclusive, to be operated at 
the headquarters, using the callsign 6 UM. 95 per 
cent. of the membership have receiving equipment, 
and the following calls are allocated to certain 
members: 2 LA, 2 LB, 2 LL, 2 LK, 2 QQ, 2 TJ, 


Ryton-on- Tyne and District Radio Society. 

The first meeting of the above Society will be 
held in the Hedgefield Schools on Friday evening, 
September 28th, at 7.30 p.m., when the enrolment 
of members will take place. Afterwards a 
‘““ Demonstration in Wireless Telephony” will 
be given. 

Hon. Sec., Mr. R. G. Wilson, A.M.I.E.E., 16, 
St. Mary’s Terrace, Ryton-on-Tyne. 

Radio Society of Bradford-on-Avon. 

The members of the above Society spent a very 
interesting and instructive evening on Thursday, 
September 13th, when they visited the Devizes 
Wireless Station, GKU. 

The Acting O.C. (Mr. Hicks), escorted the party 
through the various rooms of the station, and 
answered many questions. 

Hon. Sec., Mr. H. Helps, 4, Ivy Terrace, Bradford- 
on-Avon. 
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Notes and News 


Warsaw Begins Testing. 

Readers will be interested to learn that, according 
to a Danish correspondent, the new high power 
station at Warsaw, AXL, has begun testing with 
America on a wavelength of 19,500 metres. Mr. 
James Steffensen, our informant, states that the 
signals of the new station exactly resemble those 
of St. Assise, UFT. 


R.A.F. and Wireless Telephony. 

During the recent military mancuvres in Sussex, 
experiments with wireless telephony “in action ” 
were carried out by the Royal Air Force. The 
equipment used was mounted in a specially built 
motor van and extreme dexterity was shown in 


casting in Australia. This Convention has now 
been placed before the Postmaster-General for 
approval. We shall shortly hear, therefore, of the 
final regulations which will be adopted, and a 
broadcasting service will no doubt follow at an 
early date. 

In order to demonstrate the possibilities of 
wireless broadcasting in Australia, most interesting 
experiments were recently carried out on the occa- 
sion of the recent State Conference at Hawkes- 
bury College, Sydney, New South Wales. The 
Amalgamated Wireless Australia, Ltd., trans- 
mitted a complete musical programme, the Acting 
Premier of the States and other officials speaking 
a few words. The receiving end was organised 


B.S.A. WIRELESS CLUB EXHIBITION. 


The display at the Club’s first exhibition on September lst. 


neat | 
pe wn | 


All the apparatus shown was constructed by 


the members, with the exception of the Burndept “ Ethophone V”’ on the left, and the two-valve panel 
in the top centre. 


the manipulation of the apparatus. Indeed, 
the operators claimed to be able, in less than three 
minutes, to erect an aerial and establish com- 
munication with aeroplanes on reconnaissance work. 


Broadcasting for Australia. 

The Postmaster-General of the Commonwealth 
of Australia recently called together a Wireless 
Convention to prepare regulations covering Broad- 


by The British General Electric Co., Ltd., a 
‘** Gecophone ”’ listening-in set being installed. The 
results obtained were highly satisfactory, and the 
demonstration was. undoubtedly one of the most 
interesting held in Australia. 

Mr. Edward Hirst, managing director of the 
General Electric Co., Ltd., broadcast an inspiring 
message predicting a bright and prosperous future 
for broadcasting in Australia. 
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Transatlantic Reception. 

The approach of autumn has been characterised 
by the widespread reception in this country of 
American Broadcasting, and, in not a few cases, 
of American amateurs. : 

A particularly noteworthy fact is that these 
results have in many cases been obtained with 
astonishingly simple receivers, more than one case 
_ of reception of American amateurs with one valve 
being reported. Such achievements augur well 
for the success of the Transatlantic Tests during 
the coming winter. 

The American station most widely received 
has been WGY, the broadcasting station of the 
General Electric Co., at Schenectady, New York, 
though, as the following results show, several 
other stations have been heard. 

At the time of going to press the following 
receptions have been reported :— 

WGY (G.E.C., Schenectady) : 

Mr. H. Bacon, Chesterfield (2-valve Gecophone). 

Mr. A. H. Brackensey, Finchley, London, N. 
(3 H.F., Det., 2 L.F.). 

Mr. H. C. Broxup, Croydon (Det., 1 L.F.). 

Mr. H. Constable, Shepherd’s Bush, London 
(1 H.F., Det., on loud speaker). 

Mr. F, Storey, Patricroft, Lanes. (1 H.F., Det.). 

Mr. J. Ridley, South Norwood, London (single 


valve super). 

Mr. E. J. Pearcey, Birmingham (1 H.F., Det., 
1 L.F.). 

Mr. D. C. W. Howard, B.A., B.Sc., Sutton, 


Surrey (single valve). 

Mr. R. W. Galpin, Herne Bay (Det., 1 L.F.). 

Mr. Frederic L. Hogg, Highgate, London (1 H.F., 
Det.). 

Mr. F. R. Neill, Co. Antrim (2 H.F., Det., 2 L.F.). 

Mr. A. H. Robinson, Tyldesley, Manchester 
(1 H.F., Det.). 

Mr. T. G. Bowles, Shepherd’s Bush, London 
(single valve). 

Mr. R. H. J. McCue, Clapham, London (single 
valve and trame aerial). 

Mr. J. W. G. Thompson, Edinburgh (single 
valve Armstrong and earth connection only). 

Mr. A. P. MacGrory, Kintyre (Marconiphone V2). 

Mr. W. Preston, Manchester (1 H.F., Det., 1 L.F., 
with loud speaker). 

Mr. A. J. Short, Diss, Norfolk (single valve with 
reaction). 

Mr. A. C. Simons, Mablethorpe, Lincs. (1 H.F., 
Det., 2 L.F.). 
WOR (Newark, N.J.). 

Mr. W. E. Meldrum, Wembley, Middlesex (1 H.F., 
Det., 1 L.F.). 
WDAR (Philadelphia). 

Mr. A. P. MacGrory, Kintyre (Marconiphone V2). 
WDAP (Chicago). 

Mr. A. H. Brackensey, Finchley, London (3 H.F., 
Det., 2 L.F.). 

Mr. A. P. MacGrory, Kintyre (Marconiphone V2). 
WMAL (Trenton, N.J.). 

Mr. C. Mervwyn-Cole, Bedford (1 H.F., Det., 
1 L.F.). 
WDAF (Kansas, Mo.). 

Mr. J. Ridley, South Norwood, London (single 
valve super). 
WMAF (Dartmouth, Mass.). 

Mr. J. L. Mitchell, Mauchline, Ayrshire (1 H.F., 
dual valve and crystal). 


Mr. A. H. Brackensey, Finchley, London (3 H.F., 
Det., 2 L.F.). 

Mr. J. J. McLachlan, Levershulme, Lancs. 

Mr. Marcus G. Scroggie, Edinburgh. 
WLAS (Hutchinson, Kans.). 

Mr. Ernest C. Dorling, Wandsworth, London 
(single valve detector). 
WEAF (New York, N.Y.). 

Mr. J. H. Brittain, Patricroft, Lanes.’ 
valve detector). 
KDKA (Pittsburg, Pa.). 

Mr. J. H. Brittain, Patricroft, 
valve detector). 

Mr. J. Ridley, South Norwood, London (single 
valve super). 


(single 


Lancs. (single 


Our photograph shows the receiving apparatus of 
Mr. A. H. Brackensey, of Finchley, who has been 
very successful in the reception of American stations. 


WHAD (Milwaukee, Wisc.). 

Mr. J. H. Brittain, Patricrott, Lanes. 
valve detector). 
WHAZ (Troy, N.Y.). 

Mr. A. H. Brackensey, Finchley (3 H.F., Det., 
2 L.F.). 
WPAD (Chicago, II1.). 

Mr. A. P. MacGrory, Kintyre (Marconiphone V2). 
WJZ (Newark, N.J.). 

Mr. F. Storey, Patricroft, Lancs. (1 H.F., Det.). 


(single 


To Save Sore Ears. 
An interesting device, called a ‘“‘ Radio Kap,” 
is being marketed by the Sorbo Rubber-Sponge 
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Products, Ltd., for fitting on any standard pair 
of head telephones. The invention aims at in- 
creasing the comfort of wearing the telephones 
for prolonged periods, and should prove extremely 
useful to those who have suffered in the past from 
the effects of tight-gripping phones. It is claimed 
also that telephones fitted with this new Sorbo 
product can be used in a noisy room without 
interruption to the listener. 


The Neon Tube. 


In view of the enormous interest being taken 
in the employment of the Neon tube for 
wireless purposes, it is interesting to note that 
the General Electric Co., Ltd., is now supplying 
Neon tubes in a form specially suited for the work. 
These should prove particularly useful in con- 
nection with the experiments recently described 
by Mr. Coursey before the Radio Society of Great 
Britain, and those dealt with from time to time 
in this journal. 


A Switching Arrangement. 


With reference to the article entitled “ A Switch- 
ing Arrangement,” by R. J. Sawbridge, A.M.I.R.E., 
appearing on page 839 of our issue of August 19th, 
we have been advised that the author is in error 
in claiming the connections shown in Fig. 1 as 
of his own design. 

It appears that the inventor of the arrangement 
is Mr. Eugene R. Webber, and that a description of 
such a switching apparatus has been published in 
the United States of America. 


The Formo Company. 


The manufacturers of “‘ Formo ” Radio compo- 
nents advise us that imitations of their products 
are now on sale. The public are particularly 
asked to note that every genuine *“‘ Formo ” article 
is clearly marked as such. 


FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER 3rd. 
East Ham and District Radio Society. At 8 p.m. At Church 
Army Social Centre, Barking Road, E.6. Public Demonstration. 
North Middlesex Wireless Club, Sale of Apparatus by Auction. 
Y, OCTOBER 4th. 
t Wireless and tal Society. Address by 
President (Mr. F. E. Wenger): “ The Construction of an 
Experimental Receiver.” 


Society. At 7.30 p.m. At the Live i 
Royal Institution, yaaa Street. Lecture: “ Dual Amplifica 


tion.” By Mr. J.C. H 
ict Radio Society. At the Y.M.C.A., Mare 
Street. Lecture: ‘‘ The Cossor Valve.” With lantern illustra- 
tions. By Mr. W. J. Jones, B.Sc. 
Ciub. Lecture: ‘' Amplification.” By Mr. A. T. 
** Insulators.” By 


Tiford and District Radio Society. Lecture: 
Mr. J. E. Nickles. 


FRIDAY, paler arr Sth. 
Wireless Society of Hull and District. At 7.30 p.m. At the 


Co-operative Social Institute, Jarratt Street. eotie 
“ Reaction, its Use and Abuse.” By Mr. W. Jobnso 

The Leeds Radio Society. At 7.30 p.m. Lecture: “ The Ele- 
mentary Theory of the Valve.” By Mr. D. E. Pettigrew (Hon. 
Secretary). 


TUESDAY, OCTOBER 
Wireless and Scientific Society. 
tion. By Mr. Heal. 


WEDNESDAY, OCTOBER 10th. 
Bast Ham and District Radio Society. Informal Meeting. 
Tottenham ess Society. At $ p.m. At the Institute, 10, 
i Bruce Grove, N.17. Lecture by Prof. A. M. Low (President). 


9th. 
Wavemeter Demonstra- 
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“ THE RADIO TIMES.” 

The latest recruit to the ranks of wireless 
journalism is “The Radio Times,” the official organ 
of the B.B.C. 

Primarily the new publication deals with the 
forthcoming programmes from the various 
broadcasting stations, but to this information is 
added a fund of very readable articles and bright 
illustrations of general interest to the listener-in. 
The first number, which embraces the programmes 
for the week commencing Sunday, September 30th, 
contains a special “ Message to Listeners” from 
Lord Gainford, besides articles by “Uncle Arthur” 
(Mr Arthur R. Burrows), Capt. P. P. Eckersley 
and many others well known in connection with the 
latest form of public entertainment. 

In one respect at least the “ Radio Times ” 
stands alone, inasmuch as the proprietors have no 
intention of dealing with the technical aspect of the 
subject. The purely popular side of broadcasting 
will form the paper’s main theme and in this 
particular department we feel that the British 
Broadcasting Company meets a distinct need. 


Books Received. 


Time and Weather by Wireless. By W. G. W. 
Mitchell, B.Sc., F.R.A.S., F.R.Met.S. (London : 
The Wireless Press, Limited, 10-13, Henrietta 
Street, W.C.2. 125 pages, 66 figures. Price 
3/6 net.) 

Wireless Telephony: A Simplified Explana- 
tion. By R. D. Bangay. (London : The Wireless 
Press, Limited, 12-13, Henrietta Street, W.C.2. 
134 pages, 79 figures. Price 2/6 net.) 

The Wireless Amateur’s Diary and Notebook, 
1924. (London: The Wireless Press, Ltd., 
12-13, Henrietta Street, W.C.2. Price 1s.) 

The ‘‘ Radiolog ”’ Wireless Record Book. 
(Leicester: Pallett Brothers, 29, Silver Street. 
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This little book should prove highly useful to 
the experimenter who desires to keep a record 
of calls heard. Full facilities are provided by means 
of ruled columns for the insertion of all practical 
details. 

Radio Research Board: Special Report No. 1. 
A discussion of the Practical Systems of Direction- 
Finding by Reception. (H. M. Stationery Office. 
Price 9d. net.). 


Broadcasting Topics. 
Aberdeen. 

With the definite announcement that the Aber- 
deen Broadcasting Station will open on October 
10th, many inhabitants of the far north will be 
seriously considering the installation of receiving 
equipment. The new station is to have the call 
letters 2 BD, and will transmit on a wavelength 
of 360 metres. 

The station director will be Mr. R. E. Jeffrey, 
who is well known in Glasgow in connection with 
the Public Speakers’ Club and the production 
of several successful plays. 


Bournemouth. 

6 BM is the call sign allotted to the new Bourne- 
mouth station, to be opened a week later than 
Aberdeen. The wavelength is to be 410 metres. 
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Broadcasting in Ireland. 


No time is being lost in the Emerald Isle in the , 


matter of broadcasting, and at least aix companies 
are now negotiating with the Post Office for a 
share in the scheme. It is regarded as likely that 
these firms will be included in a broadcasting 
company. 

Not less than £30,000 ie guaranteed, and it is 
stated that a broadcasting station will shortly 
be erected in Dublin with possibly relay stations 
at Cork and Limerick. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS : 


LONDON 2 ma MANCHESTER, 2 ZY 85 met 

metres ; a 385 metres ; 
BIRMINGHAM, $ T° 420 metres; CARDIFF, 5 WA, 353 metres; 
NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 8C, 415 metres. 
Regular moming and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mussion are :—Weekdays, 11.30 a.m. to 12.30 p.m. (2LO only), 
3.30 to 4.30 p.m., § to 10.30 p.m. Sundays, 3 p.m. (2 LO only), 
8.30 to 10.30 p.m. 


l FRANCE. ; 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 a.m., 
Meteorological Forecast; 11.15 p.m., Meteorological Report and 
Forecast; 2.30 p.m., Financial Bulletin (Paris Bourse); 5.10 
p.m, Concert; 6.20 p.m., Meteorological Forecast; 10.15 p.m., 
Meteormlogical Report and Forecast. Sundays, 5.20 p.m., Concert 
and Meteorological Report. 

2 PARIS ( Francaise de Radiophonie Emissions 

Radiola '’), 1,750 metres. Daily, 11.30 a.m. Exchange News, 
11.45 a.m. News and Concert, 3.45 p.m. Commercial Intelligence, 
4 p.m. Concert 7.30 p.m. News, 8 p.m. Concert, Tuesday and 
Fnday, 4 to 5 p.m., Pince Music. hursday and Sunday, g to 
9.45 p.m., Dance Music. 


ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tussday and Thursday, 7.30 p.m., Concert. Saturday, 5.30 to 
ny .m., Concert. 


YN, 3,100 metres. Weekdays, 9.45 to 10.15 a.m., 
Gramophone records. D 


LYNGBY 
Metrological Report in Danish. 7.30 p.m. to 8.45 p-m., Concert 
(Sundays excepted). HO 


LLAND. 
THE HAGUE, PCGG, 1,050 metres. Sundays, 2.40 to 5.40 p.m., 
Concert. Mondays, 8.40 to 9.40 p.m., Concert. Thursdays, 8.10 


to 10.10, Concert (temporarily suspended). 
THE HAGUE eaa Laban) P , 1,050 metres. Sundays 
.40 to 10.40 a.m., Concert. Tuesdays, 7.40 to 9.40 p.m., Concert. 


THE HAGUE (Velthuisen), PCKK, 1,050 metres. Fridays, 
85.40 to 9.40 p.m., Miscellaneous. j 
UMUIDEN (Middelraad), PCMM, 1,050 metres. Saturdays, 


8.10 to 9.40, Concert. 
PAS, 1,050 metres. Wednesdays, 7.40 to 9.40 p.m 


AMSTERDAM, PCFF (News Office Vas Dais), 2,000 metres. 
Daily, except Sundays, 7.50 to 8.10 a.m., 9.40 to 9.55 a.m., 11.10 to 
i1.1§am., 11.25 tO 11.35 a.m., 11.55 to 12.10 p.m., 12.45 to I p.m., 
2.40 tO 3.10 p.m., 3.55 to 4.10 p.m., News and Market Reports. 
1.10 p.m., 1.25 p.m., 1.40 p.m., 1.55 p.m., 2.10 p.m., 2.25 p.m., 
Stock and Bond Quotations. 


Concert. 


BELGIUM. 

BRUSSELS, BAV, 1,100 metres. Working days, 12 noon, 
Meteorological Bulletin. Daily, 4.50 p.m., Meteorological Bulletin , 
Tuesday and Thursday, 9 p.m., Concert. Sunday, 6 p.m., Concert’ 


LP, Sunday, 4,000 metres, 
to am. to 11 a.m., music and speech; 2,700 metres, 11 a.m. to 
12 nacon, music and speech ; Daily, 4,000 metres, 6 to 7 a.m., 11 a.m. 
to 12.30 p.m., 4 to 4.30 p.m, Financial and other news. 

ALDE (2,930 metres), Daily, 12 noon to 1 p.m., 7 to 
bpm. Tuesday and Saturday, §.30 to 6.30 p.m., Concert. 


AKIA. 

PRAGUE, PRG, 1,800 metres, 7 a.m., 11 a.m. and 3 p.m., 
Metecrological Bulletin and News. 4,500 metres, 9 a.m., 2 p.m. 
ad g p.m., Concert. 

(pear Prague), 1,000 metres. 
Meteorological Report and News. 


GENEVA, HB 1 (Radio Chub de Genève, 1,100 metres. 
Thursdavs, 8.30 to 9.1§ p.m., Concert (temporarily suspended), 
LAUSANNE, 2, 1,100 metres, Tuesdays, Thursdays and 
Saturdays, 4 p.m, Concert. Monday, Wednesday, Friday and 
Sunday, 7 p.m., Concert. 


Daily, 6.20 p.m. Concert 


2,400 metres. 9.30 a.m., 3.30 p.m., and 8.45 p.m. . 
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Calls Heard. 


, 


.E.35 


a 
g 
g 


a 
was 
3 


EEF 
FEE 


apa 


RARAN 


Saas: 
shan 
as 


we 


: 
a 
Q 
y 
3 
8 


Bas: 
ae 
BR 
5 
a: 
A 
F 
a 


p: 
g. 
g 
s 
S 
< 
£. 
2 
F 


oy.) 


Newark-on-Trent. 


3 
> 
k 
£ 
s 
a 
Sp 
pR 


Fs 
43 
EK 
NAR 


6 
8 
H a 
YD 
B 
È 


ss 
H 

SHa 
585 


S. Tottenham, London, N.15.* 
saan iA ee fa ea wy acd 20M, 2 
o ony, S Tb. ™% 2 SPU, 5! 

*Crystal Reception ‘only. (J. 


Chesterfield. 
2 AW, 2 CH, 2 


2 AV, 2 HF, 2IN, 219 
2 UF, 2'U0, 2 UK, 2 VC, 2 WD, 2 


WH, 2: ' 


** Strandhuset,” Fakse Ladeplads, Denmark. 


2 GW, 2 IJ, 5 CX, 8 BE, 8 BW, 8 CZ, 8 XX, 3 OL”, 4 AA.* 
(James Steffensen). 

* On 1,200 metres. Who are they? 
Coventry. A : 
Ak 2 AQ, 2 AR, 2 DU, 2 FQ, 2 FZ, 2 GG, 2 HF, 

2 KO, on KR, N 
O Tox, 
5 


to 
E 
ro 
E 


SNV 2 2EY 2R LSQ 2TH 2 
2 VC, YX, 220, 6 BM, SFL 5al 5 


“kee 
FEF 


5 
n 
[o] 
— 


C GR BO BO 


na 
ia 


~~ 


$ 
nal 
meal 
R 
x 
tof? 
£ 
Rg 
È 
APRN 


aes 


Bagh 
SPSS ks 


RARHEN 
p: 
= 
35 
Sy 
3 
Re to 
BE 
sp 


ZAA 
ae 
ree 
Pee 
3 
48 


D, OR OR OR OR LO O tO 20 LO 
et 


nH 

e) 

ro) 

(ad 

È o 

A 

pe 

m 

èti 

lez] 

a 

© 

g. 

8 

SR 
o 


m ORAR WWO 


6 MG. 
As the above call sign is being misused, Mr. B. W. D. Lacey, of 


33, Woodbridge Road, Moseley, Birmingham, would greatly 
appreciate the receipt of any particulars of reception by our readers, 
particularly by those with direction-finding aerials, to assist in the 
detection of the culprit. 


Change of Address. 
Nr R. J. Harrison (§ CV) to “ Blacklands ” Sidney Road, 


Walton-on-Thames. 
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CORRESPONDENCE 


Faults in Telephone Windings. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


Sir,—In an article entitled ‘‘A Common 
Fallacy,” appearing in a recent issue, the writer 
states that signals can be obtained when the 
diaphragm of a telephone receiver has been removed. 
Some time ago I investigated this matter, the 
coils of the telephone being securely fixed by means 
of shellac painted over each separate layer during 
winding. The wire used was 48 S.W.G. enamelled 
and single silk covered. One receiver was treated 
as described, the other wound in the usual way 
without a dressing of shellac. The signals in each 
case were of exactly the same strength when the 
diaphragm was removed. The receivers were of 
course tested in the usual way for sound output 
before removing the diaphragms. I think that 
the experiment was worth the time and trouble 
involved because it cleared up a matter about 
which no two amateurs would agree. Personally 
I believe that the sound obtained from a diaphragm- 
less telephone is caused by the vibration of the 
molecules in the iron pole pieces. 

I am interested to hear from anybody who has 
experimented along these lines. 


Yours faithfully, 


RICHARD A. N. PLUMMER. 
Leicester. 


Ebonite. 


To the Editor of THE WIRELESS- WORLD AND 
Rapvio REvIEw. 


Srr,—With reference to the note by Mr. H. 
Adshead on “‘ Ebonite,” on page 711, of the August 
"22nd issue, there seems to be a little lack of pro- 
portion in his rernarks and one might gather that 
a tinfoil exterior is nearly as terrible as a tintack- 
filled interior. 

When the plastic rubber mass is ready for con- 
version into ebonite it has to be laid out on some- 
thing flat and smooth and generally this support 
ig an iron tray from which the ebonite mix is 
separated by a layer of tin foil. 

Tin foil has been chosen specially for this purpose 
because, though expensive, the compound which 
the sulphur forms with it during the curing process 
damages the surface of the ebonite far less deeply 
than would the sulphides of certain other metals 
which might possibly be used. 

To raise a claim that a certain ebonite is vastly 
superior in that it has not been cured on tinfoil 
is not necessarily a recommendation at all, not 
impossibly it might be the very reverse. 

The sulphur during the reactions which take 
pace in curing is in a highly active state and will 

rm sulphides of most metals which may come 
into contact with it, and this activity is enhanced 
by the presence of various catalysts which shorten 
the curing time. 


In the case of good ebonite the tin sulphide 
surface can be readily removed by matting the 
surface with powdered pumice powder applied 
with a wet wad and elbow grease, or by well polishing 
with rottenstone and tallow applied to a felt-faced 
revolving lathe faceplate. 

One could wish that a practice would grow up 
amongst the manufacturers of really good British 
ebonite of plentifully stamping one side of their 
sheets all over with their registered trade marks, 
like the bottoms of certain makes of chocolate, 
and then there would be no need to ask a salesman 
to speak, concerning the origin, those things which 
may not be true. 

In any case it is doubtful if the worst ebonite 
has ever descended to the level of some of the 
rubbish moulded compounds now made up into 
knobs, etc., which have been found to contain 
quantities of coke dust as a filler. 

As a professional user of ebonite of the highest 
grade I can assure the amateur that it is produced 
in London in large quantities by several firms of 
world-wide reputation and further that it is not 
appreciably more expensive than poor stuff. 


“6 LM’’ 
London. 


Broadcasting from the House of Commons. 


To the Editor of THE WIRELESS WORLD AND 
Rapvio REVIEW. 


Sir,—I believe that I am voicing the views of 
many radio users when I say that it is much to be 
deplored that such events as the broadcasting of the 
proceedings of the House of Commons, although 
presenting no technical difficulties, have been 
prevented through obstruction in certain quarters. 

I believe, however, that a united effort on the 
part of your readers would soon remedy this, and 
that the British Broadcasting Company would be 
able to carry out a work which would not only be 
of the greatest interest to the general public, but 
of immense national value. 

May 1 suggest that every reader writes a letter 
in triplicate on the lines of the draft shown below, 
and sends— 

One copy to the Prime Minister, 10 Downing 

Street. 
One copy to the Speaker, Rt. Hon. J. H. Whitley, 
M.P., Speaker’s House, Westminster, S.W.1., 
One copy to his or her local Member of Parliament. 


Yours faithfully, 
Ceci, L'ESTRANGE MALONE. 


Proposed Letter. 


DEAR Sir,—I write to urge that steps be taken 
to ensure that when the House of Commons 
reassembles, the necessary arrangements are made 
to broadcast important and interesting portions of 
the proceedings. 

Yours faithfully, 
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QUESTIONS AND ANSWERS 


**R.H.B.’’ (Portland) submits details of certain 
items of a musical programme he has heard in 
London, and asks (1) For the identity of the trans- 
mitting station. 

It is difficult to say, from the information given, 
where the transmissions originated, but we think 
it may have been an amateur station. 

‘* A.L.’’ (Stavanger) asks (1) Is it advisable 
to use a sixz-vo accumulator with valves which he 
describes. (2) Will we give a diagram of a four- 
valve receiver suitable for reception of British broad- 


cast transmissions in Norway, including a rejector: 


circuit to eliminate jamming from a near-by high 
station. 

(1) It is advisable to use a 6-volt accumulator 
when using the valves mentioned. (2) The diagram 
is given in Fig. 1. A filter circuit is provided, the 
coil of which is coupled to a small coil in the aerial 
circuit. The filter circuit coil may be honeycomb 
wound with No. 30 D.S.C. wire, having 80 turns 
on ea former 1}” in diameter. The coil in the aerial 
circuit to which it is coupled may have from 
5 to 10 turns of No. 20 or 22 D.C.C. wire. In 
operation, the filter circuit is tuned to the wave- 
length of the interfering station. 


DO OMY 


Ve fereye 
FILTER 
c RlT E 


00l, F — 


O 0002F 


0001,F 


M000 


battery. (3) Reaction may be introduced by 
including a variometer in the plate circuit of the 
valve. (4) The condensers will be an improvement. 


‘t ROBIN ”' (Swindon) asks (1) How ts u 
possible to use scrap ebonite for moulding in this 
material. (2) How ts it possible to obtain a high 
polish on ebonite. (3) What are the reasons for 
limiting the length of an outdoor aerial. (4) Why 
will a L.F. transformer operate satisfactorily urth 
one secondary terminal disconnected from L.T. 

(1) It is not possible for the average experimenter 
to do successful moulding of ebonite with the 
equipment usually at his command. (2) See recent 
issues of this journal. (3) One reason is to limit 
interference caused through improper handling 
of receivers. (4) Probably through the capacity 
of the windings. 


‘* E.S.E.’’ (Middlesex) asks (1) For a diagram 
of a seven-valve receiver, employing three H.F. valves, 
crystal or valve as rectifier, and three L.F. valves 
with switches to enable any combination to be used as 
desired. The receiver ts required for use on all 
wavelengths. (2) Will a crystal detector operate 
satisfactorily in this receiver. (3) Which Igranic 


A.L.” (Stavanger). Receiver with two H.F. (tuned anode) rectifier and note magnifier. 


A filter is connected in the aerial circuit. 


**R.D.’’ (Manchester) submits a diagram of 
a receiver employing one H.F. valve, with crystal 
rectifier. Variometer tuning and H.F. coupling 
ie used. He asks (1) What are suitable windings 
for both the variometers. (2) Which terminals 
of the H.T. and L.T. battery are connected together. 
(3) How may reaction be introduced in this circuit. 
(4) Would the receiver be improved by including 
fixed condensers across the telephones and H.T. 
battery. 
(1) The aerial tuning variometer may have 
25 turns of No. 26 D.C.C. wire on both rotor and 
stator. The H.F. coupling variometer should be 
wound with 60 turns of the same wire on the 
rotor, and 120 turns on the stator. (2) It is usual 
to connect together the negative terminal of each 


coils will be required to cover the whole band of wave- 
lengths at present in use. (4) How is ù possible to 
determine the correct coils to be used in the receiver 
for reception on any given wavelength. 

(1) The diagram is given in Fig. 2. (2) The 
crystal detector will be quite satisfactory. (3) 
It would be advisable to obtain two complete 
sets of Igranic coils. (4) The correct coil for use 
in the closed circuit of the tuner may readily be 
selected with the aid of the chart prepared by 
the manufacturers of these coils. In general the 
aerial circuit coil will be a slightly larger one than 
the closed circuit coil when the aerial condenser 
is in series with it. The anode coil will be the 
next size larger than the closed circuit coil, and 
the reaction coil slightly larger than this. 
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‘© E.S.E.” (Middlesex). A seven-valve receiver with three H.F., valve or crystal rectifier, 


and three note magnifiers. 


‘‘“T.D.P.’’ (Birmingham) submits a diagram 
of a two-valve receiver, one H.F. and detector, and 
asks (1) Would it be possible to tune out 51T and 
receive from 2LO with this receiver. (2) What 
are suitable windings for a vario-cou pler to be employed 
as anode inductance and reaction coil. (3) What 
are the maximum and minimum wavelengths of 
his receiver. 

(1) It will be difficult to tune out 51T and 
receive from 2 LO with this receiver, unless you 
alter the tuner from the single circuit to the loose- 
coupled type. (2) The stator of the vario-coupler 
may consist of a winding of No. 26 D.C.C. wire on 
a former 4” in diameter and 3” long. Ten tappings 
should be taken, the first from the 20th turn, and 
the next equally spaced along the coil. This 
winding will form the anode inductance and a 
0:0002 uF variable condenser should be used in 
parallel with it. The rotor may consist of a winding 
of No. 30 S.S.C. wire on a former 24” in diameter 
and 24” long. (3) The approximate wavelength 
range of this receiver will be from 250 to 600 metres. 


‘* A.R.A.” (Victoria Park, E.9) asks (1) For 


a diagram of a dual amplification receiver, employing 


one valve and crystal. 
(1) A diagram is given in Fig. 3. 


‘*H.R.L.’’ (Canonbury) asks (1) For a suitable 
value of the resistance required in the filament circuit 
of a three-valve set, when using a 6-volt accumulator, 
and ordinary valves. 

(1) The resistance should have a value of 3 or 
4 ohms. 

“ H.C.A.” (Croydon) asks (1) For particulars 
to enable him to construct the variable resistances 
used in the Flewelling circuit described in the issue 
of this journal of April 2tet. 


(1) A good variable resistance was described in 
the issue of July 28th, 1923. 


Fig. 3. ‘* A.R.A.’’ (Victoria Park, E.9.) Simple 
dual amplification receiver. 


‘* AERIAL ”’ (Reigate) submits a diagram of a 
two-valve double magnification receiver, and asks 
(1) Is the diagram correct. (2) Will the receiver be 
stable. (3) Will there be more distortion with this 
type of receiver than with the ordinary three-valves 
single magnification type. 


(1) The diagram is correct. (2) This depends 
on the values of the components, and the manner 
in which the receiver is handled. See replies to 
other correspondents. (3) There should be no 
increase in distortion. 


i — A e m 
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“ A.C.” (Halifax) asks (1) What are suitable 
values for the variable resistances in the Flewelling 
circuit. (2) and (3) For particulars to enable him 
to construct two fixed condensers. 


(1) The resistance across the bank of condensers 
should have a value varying from 0-5 to 2 megohms. 
The grid leak should be variable between | and 
15 megohms. (2) and (3) We would refer you to 
the article on the construction of condensers in 
the issue of this journal of June 9th, 1923. 


“D.P.” (Eliot Park, S.E.13) asks (1) For 
a diagram of a receiver employing two H.F. valves 
with crystal detector, having sertes-parallel and stand- 
by tune switches, and a switch for cutting out one 
valve. Tuned anode H.F. coupling is to be employed. 
(2) What are suitable valves for the condensere and 
Igranic coils, when it is desired to receive the Radiola 
and Eiffel Tower transmissions. (3) For criticism 
of the proposed receiver. (4) Which of two suggested 
methods of obtaining reaction will be more effective 
in a recewer having one H.F. valve with crystal 
as rectifier. 

(1) The diagram is given in Fig. 4. (2) Suitable 
values for the condensers are given. See the special 
note gin these pags. (3) The receiver will be 
satisfactory. (4) The method shown in sketch 
(B) will be more satisafctory. 


“D.M.” (Belgium) submits a diagram of a 
three-valve receiver and asks (1) Is the diagram 
correct. (2) Where is tt possible to obtain H.F. 
transformers suitable for the construction of the 
Neutrodyne receiver described in this journal in 
the issue of April 21st, 1923. (3) How may 
reaction be introduced in this recewer. (4) How 
may a H.F. valve be added to the Retnartz receiver. 


(1) The diagram is correct. (2) We do not 
know where suitable transformers may be pur- 
chased ready made. We t you construct 
these yourself. (3) The method of employing 
reaction in this receiver is fully described in the 
article referred to. (4) A diagram of the Reinartz 
receiver with one H.F. valve is given 'in Fig. 5. 
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The L.F. choke coil may consist of an L.F. trans- 
former with the windings joined in series in the 
absence of a simple choke coil. 


OO HTS 


Fig. 5. ‘*D.M.” (Belgium). Connections of a 
Reinariz receiver with one stage of H.F. amplification. 


‘*C.P.E.’’ (Edgbaston) asks (1) With reference 
to Fig. 1, page 329 of the issue of June 9th, 1923, 
will this circuit be selective. (1) What type of H.F. 
transformer is recommended. (3) What is the 


Fig. 6. A single valv 


‘*C.P.E.’’ (Edgbaston). 
amplifier with crystal rectifier. | 
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Fig. 4. ‘* D.P.” (Eliot Park, S.E.13). Receiver with two stages of H.F. (tuned anode) amplification with 


crystal rectifier. 


There is a sertes-parallel and a tune-stand-by switch connected. The other is for switching 


the first valve circuit. 
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approximate wavelength range of this circuit. (4) 
For a diagram of a receiver employing one H.F. 
valve followed by a crystal detector. 


(1) The diagram referred to represents a very 
selective form of receiver. Whether it will achieve 
the results you desire, is very largely a matter for 
experiment. (2) The plug pin type is to be 
recommended. (3) The receiver will be suitable 
for all wavelengths up to about 3,000 metres. 
(4) The diagram is given in Fig. 6. 


B‘ B. Mc.C.’’ (Ilkley) submits a diagram of a 
receiver which he has constructed and asks (1) Why 
are no results obtainable with ùi. 


(1) The diagram is not correct. In Fig. 7 we 
give a diagram of the correct wiring for this 
receiver. 


Fig. 7. ‘* B. Mc.C.’’ (Ilkiey). A receiver with one 

stage of H.F. amplification (tuned anode) and valve 

rectifier. The reaction coil ts coupled with the 
anode coil. 


« AMATEUR ”’ (Wells) asks (1) What wa 
blocking condenser used for. (2) For the capacity 
of a certain fixed condenser which he describes. 


(1) If you refer to the small fixed condenser 
across the telephone terminals of your crystal 
set, this is for the purpose of improving the strength 
and quality of reception. (2) We would refer you 
to the issue of this journal of June 9th, 1923, in 
which full particulars for calculation of the capacity 
of small fixed condensers are given. We cannot 
calculate the capacity from the particulars furnished. 


A number of readers enquire which honey- 
comb plug-in coils should be used in a receiver 
to tune-in signals with given wavelengths. 
The following data is reprinted from a leaflet 
supplied by the Igranic Electric Co., Ltd. 


Honeycomb Inductance Coils (Plug Type). 


The undermentioned stations may be received 
by using the following combinations of coils with 
a P.M.G. standard aerial, the primary shunted by 
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a condenser of 0-001 mfd. capacity, and the tuned 
anode and secondary by one of 0:0005 mfd. 


‘Second- 

Broadcasting Station. Pri- | aryor' Re- 
mary. | Tuned | action. 
| Anode. | 
a ee, ee 
British Broadcasting— 

Lower Wavelength .. 25 | 50 75 
Higher Wavelength 35 ; 75 100 
Radiola 1,780metres| 150 ; 200 150 
Hague 1,050 ,, 75 i 150 | 100 
Eiffel Tower 2,600 ,, 200 | 300 | 200 

Koenigswusterhausen : 
2,800 300 | 200 


cy 200 | 


When the primary is shunted by 0-0005 mfd. and 
the tuned anode by one of 0-0002 mfd., the following 
coils will be required. 


British Broadcasting— 


Lower Wavelength .. 35 75 100 
Higher Wavelength 50 75 100 
Radiola 1,780metres| 200 400 150 
Hague 1,050 _ ,, 100 250 150 
Eiffel Tower 2,600 ,, 300 500 200 

Koenigswusterhausen 
2,800 , 300 500 200 


The above figures will be found correct in almost 
all cases, though local and other conditions may 
cause some slight variations therefrom. 


NOTE —This section of the magazine is 

° placed at the disposal of all readers 
who wish to receive advice and information on matters 
pertaining to both the technical and non-technical 
sides of wireless work. Readers should comply 
with the following rules :—(1) Each question should 
be numbered and written on @ separate sheet on one 
side of the paper, and addressed *“* Questions and 
Answers,’ Editor, The Wireless World and 
Radio Review, 12/13, Henrietta Street, London, 
W.C.2. Queries should be clear and concise. (2) Be- 
fore sending in their questions, readers are advised 
to search recent numbers to see whether the same 
queries have not been dealt with before. (3) AU 
questions will be answered through the post. Those 
of general interest will also be published. (4) Every 
question, except those under (5) below, should be 
accompanied by a postal order for ls., or 38. 6d. 
for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current 
issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and 
Answers Coupon will be placed in the advertisement 
pages of the first issue of every month, This 
coupon should accompany the question submitted, 
together with a stamped addressed envelope. The 
free coupon is valid for the current week only. (6) 
In view of the fact that a large proportion of the 
circuits and apparatus described in these answere 
are covered by patents, readers are advised, before 
making use of them, to satisfy themselves that they 
would not be infringing patents. (7) Four questions 
is the maximum which may be sent tn at one time. 
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THE BROADCASTING COMPROMISE 


By THE EDITOR. 


HE Report of the Broadcasting Committee has now been made public, and has 

already been discussed at considerable length in the daily Press. Elsewhere 

in this issue we reprint from the published report the summary of conclusions 

and recommendations arrived at by the Committee, and also the statement issued 
by the Postmaster-General respecting the immediate action which he proposes to take as 
a result of the recommendations of the Broadcasting Committee. 

Anyone who read these two documents—the Broadcasting Committee’s Report and the 
‘statement issued by the Postmaster-General—unless he has been following carefully the 
trend of events, and has taken into account the conflicting interests associated with the 
introduction of Broadcasting, would, we feel sure, be astonished at the fact that the Post- 
‘master-General has found it possible to adopt so few of the recommendations of the 
Broadcasting Committee ; but to understand the reason for this, one must remember that . 
the Broadcasting Committee have prepared their report, as they state in their own words, 
“on ideal lines,” and put forward what they consider to be the best and most adequate 
organisation for the conduct of broadcasting in the most satisfactory manner possible. The 
tone of the Report indicates all through that the Committee realised that some of their 
suggestions would be extremely difficult for the Postmaster-General to put into effect 
forthwith, on account of the existing agreement with the British Broadcasting Company. 
‘We cannot help, however, referring to the new regulations as “The Broadcasting 
Compromise,” for, in every sense of the word, it certainly is a compromise fitting in 
‘between the various interests affected. 

It will be remembered that when the Committee was set up, the Radio Society of Great 
Britain was invited to provide one member for the Committee to take charge of the interests 
of amateur users of wireless, and Dr. W. H. Eccles, F.R.S., President of the Society, 
undertook to serve in this capacity. 

When one reads through the report in detail, it is to realise how Dr. Eccles has truly 
served the interests of the amateur and upheld his rights throughout the preparation 
of the report. It is his influence undoubtedly which has obtained for the public the right to 
‘construct apparatus and has maintained the freedom of the experimenter. Again, the same 
influence is apparent where paragraph 53 of the Report has been prepared. This paragraph, 
which relates to the draft of the Wireless Telegraphy and Signalling Bill to amend the Wireless 
Act of 1904, draws attention to Clause 2(1) of the Wireless Telegraphy Act 1904, which provides 
that where the applicant can prove to the satisfaction of the Postmaster-General that his 
sole object is to conduct experiments in wireless telegraphy, a licence for that purpose 
“ shall be granted.” The draft for the new Bill withdraws this special provision and provides 
that experimental licences, like all other wireless licences, may be granted by the Postmaster- 
‘General subject to any regulations which he may prescribe. In the paragraph above referred 
to, the Broadcasting Committee state that, in their opinion, some alterations should be 
made to the new Bill to preserve the experimenter’s statutory nght to the grant of a 
licence they at present enjoy under the 1904 Act. 

Taken altogether, the report of the Committee, coupled with the statement as to the 
regulations which the Postmaster-General will bring into force immediately, must be taken 
as a Satisfactory solution of the immediate difficulties, and cannot fail to be accepted with 
appreciation by almost every interested party. 

We feel that the amateur will desire to express his appreciation of the work which the 
Broadcasting Committee has done, bearing in mind particularly the work of Dr. Eccles, 
who served on the Committee as the representative of the Radio Society of Great Britain and 
of Affiliated Societies, thereby voicing the views of the amateur and experimenter throughout 
the United Kingdom. Also we must not forget the valuable services rendered by 
Mr. A. A. Campbell Swinton, F.R.S., who gave evidence on behalf of the amateur before 
the Committee. 
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Distortionless Telephony Reception 
Design for a Resistance Coupled Low Frequency Amplifier. 


To those unacquainted with the quality of telephony obtainable with a 

transformerless arrangement of low frequency amplification, this article 

should especially appeal. The merits of the method of amplification des- 

cribed, together with the robust design and the unique yet simple construction 

given, should tempt many readers to build this instrument. There is little 

doubt that, before long, the use of closed iron-core intervalve transformers 
will be abandoned in telephony amplification circuits. 


By F. H. Haynes. 


HE methods adopted for low valve amplifying circuits, inter-coupled by 
frequency amplification applicable means of iron core transformers. The em- 
to the increase in volume of Morse ployment of iron core transformers in tele- 
signals must no longer be regarded phony circuits, both land-line and wireless, 
as satisfactory for the pu pose of reproducing has for many years been standard practice, 
telephony with loud-speaking apparatus. but it must be admitted that such circuits 
The amplification of signals after detection introduce considerable distortion. It will 
is customarily carried out by means of readily be admitted that speech as repro- 


The interior of the Resistance Coupled Low Frequency Amplifier. The instrument is lifted from the containing 

case and inverted. It should be noted that the use of ebonite mounting panels is avoided, wood being employed 

and perfect [insulation maintained. Filament brightness can be observed through the gratings in one 
side of the case. 
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duced by the ordinary land-line telephone 
circuit, with its complication of choke coils, 
condensers and indicators, is very con- 
siderably distorted, so much so that a 
certain amount of experience is required 
to use the apparatus, and such distortion 
is very marked if it is applied to loud- 
speaking apparatus. 

Now, in low frequency amplifying circuits, 
apart from the introduction of distortion 
by incorrect filament current, grid potential 


In the instrument under description, the 
valves are coupled by means of resistances, 
and the fluctuating potentials set up across 
their ends by the varying plate currents, are 
fed to the grids of successive valves through 
condensers, while leaks are connected to the 
grids to dissipate the charges acquired by 
the condensers and maintain the grid 
potentials at suitable values. 

The accompanying circuit diagram shows 
the arrangement of connections adopted, and 


Ansiiee view showing the mounting of the components. A special feature in the design is that connection ts 

picked up with the stems of the terminals by means of a strip of contact springs, permitting of the withdrawal 

of the instrument from the case without the entanglement of jtexible leads, and at the same time disconnecting 
battery and other leads. 


or plate potential, the adoption of iron core 
inductances, such as the winding of inter- 
valve L.F. transformers, is disastrous if 
purity is to be maintained. The distortion 
so commonly present in broadcasting as 
rendered from a loud speaker has done a 
great deal of harm to the wireless industry, 
and unfortunately the wireless enthusiast 
can rarely detect the lack of purity, as he 
has unconsciously become expert in the 
interpretation of distorted signals. 


the values are indicated. The resistance 
preceding the first valve is given as 60,000 
ohms. A greater resistance value might 
produce greater amplification, but unless an 
excessively high voltage H.T. battery is to 
be employed it will be found that insufficient 
current will be passed to cause reaction 
effects when a reaction coil is made use of 
in the plate circuit of the detector valve. 
a connection is made to the terminal marked 


ae ” 


I1,” when the detector valve is operated 
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from an H.T. battery, which is common also condenser are not critical,and values between 
to the L.F. amplifier. When amplifying 1/3rd and 1/1oth of a microfarad are satis- 
from a crystal receiver, terminals “ 1 ” and factory. 


t6 Ed 


2” are ‘connected to the telephone ` Leakresistances of 0-5 megohms or slightly 


60-0000 
100-0000 


oer 


iT. 


Circutt of the three-valve resistance coupled low frequency amplifier. 


terminals. A resistance of 100,000 ohms lower suitably dissipated the condenser 
is connected in plate circuit of the first valve charges, and here, too, the values are 
of the amplifier, in order to get the highest not critical. 

possible potential built up, while the sub- The degree of amplification obtainable 
sequent plate circuit resistances are lower with the method is not so great as when 
m value in view of the greater current transformers are employed, and consequently 
fluctuations available. The capacities of the three valves, instead of two, are made use 
grid condensers and the loud speaker feed of. 


(Full scale drawings and constructional details will be given in next issue.) 


COMPACT VERNIER CONDENSER. 


A vernier condenser of compact construction and with concentric knob operation, which can readily 
be accommodated beneath the calibrated dial. The design shown ubove is of American origin. 
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A SIMPLE METHOD OF COIL CALIBRATION. 


By GERALD R. GARRATT. (5 CS). 


HE method to be described is very 

simple, and it is quite easy to 

calibrate a coil for wavelength if 

two stations of known wavelength 
can be heard upon it. 

It is essential that the tuning condenser 
should have some form of scale. Most 
condensers are now fitted with scales marked 
in degrees from 0-180, but some are marked 
from o-100. It does not matter how the 
scale is marked, so long as there is some form 
of regular scale. 

Take a piece of graph paper, and, using 
the short edge as the bottom, number each 
vertical line from 0-10 or o-14. These 
figures represent the square root of the con- 
denser readings ; thus if the condenser scale 
is marked 0-100 the figures along the bottom 
will be o-10, but if the scale is marked 0-180 
the figures will be 0-14. (The square root 
of 180 being 13:42). 

A rough estimate of the wavelengths to 
which the coil will tune must now be formed. 
For an example let us say that the rough 


(0) ' 2 3 4 3 6 7 8 9 Le) 
A SQUARE ROOTS OF CONDENSER READINGS 


estimate is 2,500-5,700 metres. Then along 
the left-hand side of the paper mark off 
each horizontal line from 2,400-5,800 metres 
in steps of 200 metres. In the adjacent 
column mark off the same thick lines from 
0-100 (or 0-180 depending on the scale of 
the condenser). It need hardly be stated 
that the scale 2,400-5,800 and the scale 
0-100 do not ‘‘correspond.” Let “A” 
denote the scale o-10, “ B” the scale 2,400- 
5,800 and “ C ” the scale 0-100. 

Now using the scales “ A ” and “ C,” plot 
the curve of the square roots of scale “ C ’” 
against scale “ A.” In order to save 
readers the trouble of working out a number 
of square roots the following table is given. 
Quite a number of square roots of numbers 
between o and 180 are known to everyone, 
for instance 81, which is 9. About I5 or 20 
points are needed to get an accurate curve. 


Number. | Square root. | Number. 


100 10-0 

110 10-49 
120 10-95 
130 11-4 

140 11-83 
150 12-25 
160 12-65 
170 13-04 
180 13-42 


Let “X” denote this curve. We will 
suppose that we hear a station whose wave- 
length we know to be 2,600 metres with 
the tuning condenser at 13 and another 
whose wavelength is 4,100 metres with the 
condenser at 46. Look down scale “C” 


for 13 and then draw an imaginary horizontab’ 


line to cut curve “ X” at “G.” At “G” 
draw a short vertical line. Look for 2,600 
on scale “ B” and draw another imagi 

horizontal line to cut the vertical line at 
“ P.” Repeat the performance for the 
second station heard and join ‘‘PP” by a 
straight line. It is necessary to produce 
“ PP ” upward to a position vertically over 


> e 


TT a a 


- 
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heard over a range of 1,000 metres or more 
and an error of 1,000 metres is a little out 
of place in a calibration chart ! 


the square root of the maximum condenser on 
scale “ A ” (in this case 10), but downwards 
it should not be produced below the level of 
the 9 or ro in scale “ C.” The reason for 
this is that the line “ PP ” bends to the left 
a little near its lower end due to the fact 
that even at minimum the capacity of the 
condenser is not zero. As a matter of fact 
my first reading of 2,600 metres is liable to 
have a small error on this account. The 
calibration is now complete. 


Suppose now a station is heard with the 
condenser at 50. Find 50 on scale “C” 
and draw an imaginary horizontal line to 
cutcurve “XA at “DD.” At” D.” draw an 
Imaginary vertical line to cut “PP” at 
“E,” and from “ E ” draw a horizontal line 
to scale “ B,” where we read off the wave- 
length of the station heard, 4,280. 


After a little practice it will be found 
quite easy to calibrate coils and read off 
the wavelengths from the chart. There are 
quite a number of stations which are easily 
distinguished even by anyone not knowing 
morse, which send out transmissions suit- 
able for calibration. 


350-450 Broadcasting Stations. 
900 Air Stations, Croydon, etc. 


1,400 Air Ministry (GFA). 

1,680 Air Ministry (GFA). 

2,600 Eiffel Tower (FL). 

4,100 Air Ministry (GFA). 

5,000 Eiffel Tower (FL). EEN i 
7,000 Eiffel Tower (FL). Wiles Wort paste: 
10,000 Lyons (YN). , 1 

15,000 Raa (YN). When fitted up DAE eri balanced and 


In calibrating from C.W. signals care 
should be taken to take the reading of the 
condenser at the silent point of the beat 
note. This is especially important on the 
long waves because the beat note can be 


New Frame Aerial. 


The accompanying illustrations show 
the general construction of a 
new type of collapsible frame aerial 
designed by Holworthy Patents, 
Ltd. It is easily dismantled and 
closes into very little space, making 
it readily portable. Substantially 
built in mahogany with cast brass 
fittings and special braided aerial 

| wire, it is both robust and durable. 

» | The sides measure approximately 

-| three feet in length and the winding 

consists of ten turns, spaced about 

1 in. apart. It is perfect electric- 

ally and is one of the first really 

high-grade frame aerials of British 
manufacture. 


ae | 


AL > 


j 


“ Wireless World” photo. 
The dismantled aerial with carrying case. 


TT 
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DISTORTION IN LOW FREQUENCY 
AMPLIFIERS 


By S. O. Pearson, B.Sc. 


(Concluded from page 6 of previous issue.) 


N the preceding instalment of this 

article, the distortion in L.F. amplifiers 

due to faulty adjustment was discussed. 

We now come to the consideration of 
the various effects arising from the iron- 
cored intervalve transformers which are 
commonly used in note magnifiers. It is 
not intended here to go into the design of 
such transformers but rather to discuss the 
chief causes of distortion inherent in iron- 
cored transformers. 

It has been pointed out that considerable 
dıstortion may be produced by the self- 
capacity of the windings if this is excessive, 
but as a rule most of the trouble arises in 
the iron cores of the transformers. Even 
the best iron alloy which is used for the 
cores of low frequency transformers pos- 
'sesses properties which tend to cause dis- 
tortion in various ways, chief among them 
being (a) non-uniform permeability ; (b) 
hysteresis effects and (c) eddy current effects. 
A brief consideration of the chief magnetic 
properties of iron will be helpful in enabling 
the reader to see exactly how distortion 
occurs. 


5.—NON-UNIFORM PERMEABILITY OF THE 
IRON. 

The permeability is defined as the ratio 
of the flux density B (lines per sq. cm.) in 
the iron to the magnetic force H producing 
it. The magnetic force is numerically equal 
to the strength of the field which would be 
produced in air under the same conditions 
and is proportional to the number of ampere- 
turns per centimetre acting on the magnetic 
circuit and therefore to the magnetising 


For 


iron the magnetic flux density produced is 
not proportional to the magnetising force, 
so that x is not constant. In Fig. 3 a curve 
is plotted showing the relation between B 
and H for iron when H is gradually increased 
from zero, there being initially no residual 


current. Thus permeability u = a . 


magnetism in the iron. It will be noted 
that for high induction densities in the iron 
the curve tends to become horizontal, t.e., 
further increase in H does not raise the 
value of B to any extent and the iron is 
said to be saturated. 

In an ordinary power transformer the 
current through the primary winding is 
purely alternating and the flux is completely 
reversed every half cycle, whereas ın the 
case of an intervalve transformer connected 
in the ordinary way with the primary in 
the plate circuit of a valve, there is present 
not only the pulsating or alternating current 
representing the signals, but also the D.C. 
component of the plate current. Now the 
instantaneous value of the plate current 
can obviously never reverse, so that the 
magnetic flux in the iron core is never 
reversed, but merely varied in value over a 
certain range determined by the amplitude 
of the current oscillations, the mean value 
of the flux being determined by the value 
of the D.C. component of the plate current. 


FLUX DENSITY 


O MACNETISNG FORCE H 
(OR AMP-TURNS PER CM) 


Fig. 3. 


Obviously the distortion will be a minimum 
when operation takes place over the straight 
portion of the curve of Fig. 1, Vol. XII, 
No. 216, page 789, from which it follows 
that the transformer must be designed 
to suit the particular type of valve on 
which it is to be used. A valve which 
takes a very heavy plate current when 
working on the straight portion of its own 
characteristic would be sure to saturate 
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the magnetic circuit of a transformer designed 
for use with valves which take a small plate 
current. 

It must be remembered that the oscillating 
component of the plate current is very small 
as a rule since the transformer is virtually 
on no-load, the grid of the next valve 
taking practically no power when adjusted 
to the right potential. It is merely the 
current necessary to produce the oscillating 
component of the magnetic flux and to 
supply the various losses. 


‘6-—HyYsTERESIS EFFECTS. 

It was stated that the curve of Fig. 3 
was obtained by gradually increasing the 
value of H from zero with no initial magnetism 
in the iron. The same curve is repeated 
in Fig. 4. Suppose that after increasing 


‘the magnetising force from zero up to the 
value OA, it is gradually reduced again to 
zero and the values of B are plotted against 
the decreasing values of H. It will be 
found that a new curve CD is obtained 
above the original one OC, 3.¢., the flux 
density has higher values for descending 
‘values of H than for ascending values. Even 
when the current has been switched off 
altogether, a considerable amount of mag- 
netism (represented by OD) remains in the 
iron and is known as the residual magnetism. 
If now the magnetising current is gradually 
increased from zero in the opposite direction 
to give negative values of H, the curve CD 
1$ continuous downwards to C! when H is 
‘equal to OA!. On increasing H from OA! 
to OA again, the flux density passes through 
successive values represented by the curve 
CIDIC and we obtain a closed loop CDC!D! 
known as the Aysteresss loop. 

When the magnetising force is obtained 
from an alternating current, the magnetic 
fux is completely reversed every half cycle 
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and passes through all the values represented 
by the hysteresis loop once every cycle. 
This: hysteresis effect represents a loss 
of energy and it can be shown that the 
area enclosed by the loop is directly pro- 
portional to the energy lost per cycle. 
The hysteresis loss in iron is roughly pro- 
portional to the 1/6th power of the maximum 
flux density and for this reason it is necessary 
to work a transformer at fairly low densities 
if good efficiency is to be obtained. This 
is particularly important in intervalve trans- 
formers because the hysteresis is equivalent 
in effect to shunting the primary of the 
transformer by a resistance, thus by-passing 
the signal oscillation. This imaginary resis- 
tance shunt is a variable one and serious 
distortion results when the transformer is 
worked with excessive maximum flux 
densities. 

The hysteresis loop for the iron of an 
intervalve transformer operating under 
normal conditions is not exactly the same 
as that shown in Fig. 4 since the primary 
magnetising current is never reversed but 
simply varied in value at the frequency of 
the signal oscillations. The loop obtained 
under these conditions is shown in Fig. 5, 


FLUX DENYTY 


OA being the mean value of the plate 
current and AB (or AB?) the amplitude of 
the A.C. component. In this instance the 
loop is not quite symmetrical as in the 
previous case. 

The graphical construction given in Fig. 6 
will serve to show how distortion arises as 
a result of hysteresis and non-uniform 
permeability. For simplicity, first of all 
consider a transformer with a sine wave of 
alternating pressure applied to the primary 
and neglect any resistance which might be 
present in the winding. Since there is no 
resistance, the back E.M.F. generated 
in the winding must be at every instant 
equal and opposite to the applied pressure 
and is therefore a sine wave also. Now a 
sine wave of E.M.F. can only be generated 
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by a magnetic flux varying according to 
e sine law. Let the curve ¢ represent this 
flux and let CC! be the corresponding 
hysteresis loop with magnetic flux plotted 
vertically and magnetising current plotted 
horizontally. Take any point P on the 
flux curve (say on the rising portion), draw 
PQS horizontally to cut thé loop at Q (also 
on the rising portion); then the current at 
that instant is equal to SQ. Make NM 
equal to SQ; then M is a point on the 
current curve plotted to the same time 
base as 9. 


Fig. 6. 


Proceeding in this way for various points 
along the flux curve we are able to get a 
series of points on the current curve as shown 
by the crosses. Note that the current and 
flux both pass through their maximum 
values at the same time but pass through 
their zero values at different times. When 
the current is zero and decreasing, the flux 
has a value OD. On drawing a curve 
through the points so obtained we get a 
current curve which is far from being a sine 
wave ; in fact it contains a very pronounced 
third harmonic. 

In this case of a transformer without any 
resistance in series or in the windings, the 
distorted current wave would have no effect 
on the secondary voltage because, since 
the flux wave is sinusoidal, the E.M.F. 
generated in the secondary must also be 
sinusoidal. However, when we come to 
the actual case of an intervalve transformer 
in operation, we have a large resistance in 
the primary winding and also the very 
large plate-to-filament resistance of the valve 
connected in series. Across the combined 
resistance there will be a drop of potential 
exactly proportional to the current flowing 
at any instant and when this current is 
distorted by the iron of the transformer in 
the manner described above, the useful 
voltage applied to the primary will contain 
a third harmonic and become badly distorted, 


this distorted E.M.F. being passed on to the 
next valve. | 


For fairly low flux densities operation 
takes place over the straight part of the 
B-H curve (Fig. 3) and the hysteresis loop 
becomes very narrow, having a negligible 
area, and distortion is reduced to a minimum. 

It was seen in the previous instalment that 
in order to obtain a fairly high voltage 
amplification the impedance of the trans- 
former should be as large as possible. It 
occurs to one at once that large impedances 
can be obtained by winding the transformers 
with a large number of turns, taking special 
care to eliminate self-capacity as far as 
possible. But this may introduce trouble 
in another direction, namely, magnetic 
saturation, with the ill effects discussed 
above. The number of ampere-turns on the 
primary under operating conditions must be 
designed to suit the iron core. A trans- 
former with a large iron core and not too 


' many turns gives the best results as regards 


quality of speech on account of the large 
impedance obtained, together with low flux. 
densities. This accounts for the great 
superiority of the larger and more expensive 
types of intervalve transformers on the 
market. There are many makes which are 
designed for cheapness, containing very 
little iron and having windings with excessive _ 
self-capacity. These should be avoided. 
When very loud results are required it 
becomes necessary not only to use valves of 
sufficient capacity but also to employ 
intervalve transformers sufficiently large to 
deal with the comparatively large amount 
of power without saturation setting in. 
This applies particularly to the telephone 
transformer if one is used between -the last 
valve and the loud speaker. 

In certain types of transformer with an 
extra large number of turns on the primary, 
an airgap is introduced in the magnetic 
circuit in order to limit the flux density to 
the best value for low iron losses and dis- 
tortionless amplification. This can only be 
done in transformers with cores of large 
cross section. The airgap has the further 
advantage of improving the proportionality 
between the magnetic flux and the magnet- 
ising current, giving a B-H curve which ìs 
fairly straight over a very wide range. With 
some transformers it is possible to vary the 
length of the air-gap whilst in operation 
in order to get the best results. 
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7.—EDDY CURRENTS. 

The rapidly varying flux through the core 
of a transformer induces alternating E.M.F.’s 
in the iron itself, with the result that currents 
are set up in the iron, these currents being 
known as eddy currenis. If the core were 
solid, these eddy currents would be quite 
large and cause excessive losses—they would 
virtually constitute a short circuited 
secondary winding. For these reasons the 
core of a transformer is always built up of 
laminations of iron alloy of high specific 
resistance, the individual laminations being 
insulated from one another by a coating of 


varnish or a thin sheet of paper on one - 


side of each. Sometimes the coating of 
oxide on the metal is relied upon to furnish 
the insulation between the laminations, but 
this is not sufficient in the case of an inter- 
valve transformer for the following reason : 
When a signal is passing, varying magnetic 
forces are set up between the adjacent 
laminations, andif these are not very securely 
clamped they will chatter mechanically 
when the signals are very strong. This can 
be heard on almost any power transformer 
in operation. In any case, whether they 
chatter or not, there is a variable pressure 
between the laminations and if the insulation 
is indifferent, eddy currents will pass from 
one plate to the next in varying degrees 
according to the pressure between the plates 
and the number of points which come into 
contact intermittently. The result is that 
loud extraneous noises are mingled with 
the signal. 

Even in a well designed transformer the 
eddy currents are not negligible but cause 
a certain loss of energy which lowers the out- 
put voltage of the secondary winding. The 
eddy current losses are proportional to the 
square of the frequency and the square of 
the flux density. Thus the higher fre- 
quencies are damped out to a greater extent 
than the lower ones and low flux densities 
are essential. 


8.—SECONDARY LOADING OF INTERVALVE 
TRANSFORMER. : 

Theoretically the secondary of an inter- 
valve transformer does not supply any 
current, a valve being a potentially operated 
device when working under normal con- 
ditions; but in practice the secondary 
winding is loaded by its own self-capacity 
to an extent depending on the number of 
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turns and their spacing. When the self- 
capacity is excessive it not only damps out 
the higher note frequencies to a greater 
extent than the lower ones, but reduces 
the effective step-up ratio of the transformer 
as a whole. The ratio of secondary to 
primary turns has not been found to be 
practicable above 4 to I on this account, 
and the writer has found lower ratios than 
this preferable. 

The secondary winding of an intervalve 
transformer is usually connected between 
the grid and the negative end of the filament. 
Now when receiving a signal, the grid will 
have its potential varied so that it is some- 
times positive and sometimes negative with 
respect to the negative end of the filament. 
Since grid current flows for all potentials 
above zero and not for those below, we see 
that during the positive halves of the waves 
the transformer will be loaded to a greater 
extent than during the negative halves, 
with the result that the positive halves 
suffer much more damping than the negative 
ones, especially when the secondary winding 
has a great number of turns of thin wire. 
This is another source of distortion which 
is very often overlooked. To obviate it a 
grid battery of 4 or 5 volts should be em- 
ployed to give the grid permanent negative 
potential, and a somewhat higher plate 
potential should be used to ensure working 
at the proper point on the characteristic 
curve of the valve. 


9.— INSULATION. 

Noise is often produced by faulty insulation 
between the windings of a transformer and 
is a common defect in cheap transformers. 
The disturbance is very similar to that 
obtained from a H.T. battery which is 
nearly run out, and there is no cure for it. 


I0.—TELEPHONE TRANSFORMERS. 


A telephone transformer operates under 
conditions quite different from those of an 
intervalve transformer. Whereas the latter 
is a potentially operated device, working 
virtually on no-load, the former is an energy 
operated device with a definite load on the 
secondary. Now the energy output from 
a valve is greatest when a pure resistance 


equal to the internal resistance of the valve 


is connected in the plate circuit. The 
loaded telephone transformer does not con- 
stitute a pure resistance load, but an 
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‘inductive one, on the valve. However, very 
nearly the greatest output will be obtained if 
the effective impedance (at say 800 cycles 
per sec.) of the loaded transformer is as 
nearly as possible equal to the internal 
resistance of the valve. It is usual for the 
primary winding of a telephone transformer, 
for use with a valve, to have a resistance 
of about 8,000 ohms. 

The same conditions regarding the effects 
of iron apply to the telephone as to the inter- 
valve transformer; but on account of the 
lower impedance necessary as compared 
with intervalve transformers, telephone trans- 
formers are often wound on open cores 


composed of a bunch of iron wires, distortion 
being almost entirely eliminated because 
more than half of the magnetic circuit is 
through the air. Open core type telephone 
transformers are greatly superior to the 
closed core type although they are more 
bulky. Open core intervalve transformers 
are not practical, partly on account of their 
size and weight and partly on account of the 
mutual inductive effect obtained where open 
cores are used. It would be practically 
impossible to construct a multivalve amplifier 
with open core intervalve transformers unless 
each were completely enclosed in an iron 
box. 


MUTUAL RADIO. 


By J. R. Hovtt. 


HERE is a development of broad- 

casting which, up to the present, 

does not appear to have been 

touched upon. In all our cities 
and towns, and in fact almost everywhere, 
there are houses in rows which are entirely 
suitable for the erection of aerials along the 
roofs. By mutual arrangement a very 
decent aerial could be erected, and one of 
the houses, in which would live the local 
Radio man, could be used as the receiving 
station. 

The next step is to wire a series of loud 
speakers, or headphones if required, through 
all the houses in the row whose owners or 
tenants desire to avail themselves of the 
joys and utility of the local broadcast. Such 
an arrangement makes the possibility of 
bringing the transmissions to the most 
humble home not only simple but relatively 
cheap from every point of view. The 
technical details connected with such a 
scheme are not insurmountable and the more 
material side of the question—remuneration 
—1is one which could be fixed between the 
Radio man and the customer by an agree- 
ment covering installation for a minimum 
period of, say, one year. To take actual 
figures, let us assume that the customer 
pays Is. or Is. 6d. per week for the service, 
and that he pays ros. for initial installation 
of his loud speaker. He agrees to pay for 
the service for a minimum period of a year, 


so that if twelve customers require the 
service, the income for the first year would 
be £52 16s., and for the second year {46 16s. 
if the rate of 1s. 6d. per week is agreed upon. 

Allowing {£20 for making a suitable 
receiver and power amplifier, and say £30 
for the loud speakers and wiring, the service 
would commence to show a profit after the 
first year. With the experience gained 
during the first year of working, the cost for 
renewals of valves, repairs and charging of 
accumulators, etc., could be accurately de- 
termined and a revision of the weekly rate 
might be necessary in one way or the other. 
Perhaps the figures are on the low side for 
a start, but it should be remembered that 
with present developments in radio, such 
applications as dual amplification and the 
like would tend to reduce the cost of the 
set itself. 

Such a service would be a boon to those 
who are not keen enough or have not the 
necessary knowledge or money to make 
the equipment for themselves. 

If no experimenter is available in the row 
in which the service is required, the local 
dealer would be called upon to instal the 
service and maintain it. The actual receiver 
would be placed in the house where the 
occupants are not all away at once, or 
alternatively, it would be a simple matter to 
carry a controlling switch into the house 
next door. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER.. 


INDUCTANCE COILS—II. 


The articles entitled: Wireless Theory which appeared in the last volume 
will be completed in this section of the journal. Below we continue with 
inductance coil design. 


By W. JAMEs. 


The Best Shape of Coil. 

There is naturally one shape of coil which 
gives the maximum inductance for a given 
length of wire. The cross-section of a coil 
is given in Fig. 6. If the winding cross 
section is square, that is if b = c, the coil 
has a maximum inductance for a given 
length of wire when the mean diameter is 


Fiy. 0. Shape of former used in construction of 
certain multilayer coils. Honeycomb or duolateral 
coils have thts cross section. 


three times the coil width; or, when 
a = 1:5b =1°5¢. Writing this in another 
way, when c/b=1 the inductance is a 
maximum for a given length of wire, when 
c 2 


a 3 

The inductance is greater for coils of 
square cross section than for any other 
ratio of depth (c) to width (b). Therefore 
the most efficient coil will have a square 
cross section, with a*mean diameter three 
times the side of the square. This would 
also give a coil with minimum resistance, 
but it should be remembered at high 
frequencies the effective resistance depends 
upon the method of winding the turns, and 
insulation losses. 


The Inductance of Multilayer Coils. 

There is no formula which gives very 
accurately the inductance of multilayer 
coils (such as the duolateral), but the in- 
ductance may be calculated as accurately 
in most cases as it is possible to measure 
the dimensions of the coil. 


One formula which may be used is as 
follows :— a 
Tn 31:9 N?a X I 
*23a + *44b + *39c `` 1,000 
L = inductance in microhenries, uH.. 
N= the total number of turns. 
a = the mean radius in inches. 
b = length of the coil in inches. 
c = the coil depth in inches. 
The number of turns 
N= NA + °44b + -39c X 1,000 
I'Qa 
Probably a better formula is the following :— 
— cogosa ni T cronsbnae (0-693 + E) 


microhenries. 
where a = the mean radius in centimetres. 
N =the total number of turns in the 
winding. 
K = a factor depending on the ratio. 
diameter (5) 
length \O 

c = the depth of the winding in cms.. 
6 = the width of the winding in cms. 

E = a constant. 
The value of K may be taken from the 
curves of Fig. 126, Vol. XII, No. 214, 
page 833. Values of E are given below. 


where 


ojo 
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pad 
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The result will not be absolutely correct 
on account of no allowance being made 
for the spacing of the wires, nor the method 
of winding the turns. 

An example will make things clear. 
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Fig. 7. A simple basket coil. 


Example.—A machine-wound duolateral 

coil, which has a rectangular cross section, 
has the following dimensions :— 
i Depth (c) = 2-15 cms; width (b) = 2°8 
cms. ; mean diameter, 7:25 cms., and mean 
radius (a) 3-625 cms. Total number of turns 
= 1,500. 

Then, inductance 

: 2 f 2 
L= o 0395 afn K oœ 0126n ac (9.693 + E) 
microhenries. 

Substituting the values given (K for 
aE = L23 is 0°4625, and E from the 
table = 0036), 


g — 20305 X 3:625? X 1,500? x 0:4625 


2'8 
= 9°0426 x 1,500" 3025 X2°ES (0-693 +-0°036). 
L = 102,898 == 57,448 
= 135,4504H. 


The actual inductance of this coil is 
136,400 uH. The error is therefore quite 
small, in this case about I part in 130, 
although we cannot expect the results to 
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be any more accurate than one or two per 
cent. In the case of smaller coils, where 
the error in measuring the dimensions is 
likely to be several per cent., the results 
obtained will be as close to the truth as the 
measurements of the coil. 

The inductance obtained using the simpler 
formula 

= 0:0319N2a? ; 

L Saa 044b F IN is 128,3004H. 
which is probably accurate enough for most 
practical purposes. 


Pancake Coils. 

A. A simple pancake coil is illustrated 
in Fig. 7. Itis wound by winding the wire 
in a suitable way on a former. The former 
consists of a cylinder of metal or wood, 
with an odd number of pegs arranged 
around the circumference in a single row. 
In the simplest construction the wire is 
wound round the back of one peg, the 
front of the next, the back of the next, and 
so on. 

When the coil is wound it is ted with 
cotton, the pegs removed, and the coil 
slipped off the cylinder. 

The self-capacity is very low. It will be 
noticed the turns only touch where they 
cross each other in the spaces between the 
pegs, and the angle at which they cross is 
large. 


(a) A simple method of fixing the plug to the cow. 
A strip of fibre is held with screws to the plug, and 
mem. the fibre'is secured with tape to the cow. 


~ Instead of a peg former, a disc of material 
such as cardboard, treated to prevent 
absorption, and cut so that there are a 
number of slots around the edge is often 


4 ‘ 
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used. The advantage lies in the robust 
construction, and the ease of properly mount- 
ing such coils. Such coils have been des- 
cribed elsewhere in this journal. 


` . eC AN 
» 


t ’ AN ANY) 


(b) The plug here has metal side-pieces 
which are tied to the coil with cord. 

It is possible to wind the wire in a large 
number of different ways, using a simple Fig. 8. This is probably the best method of joining 
former as described, with the possibility the ends of a coil. 
of coils of different inductance, but with the 
same outside and inside measurements. When applied to basket coils— _ 

B. The inductance may be calculated d = the mean diameter, in cms. 
with the aid of the formula for single layer l = the depth of the coil, in cms. 
coils, provided the terms of the formula are n = the number of turns per cm. 
properly interpreted. The formula is ex- m = 3°1416. l l 
plained in Vol. XII, No. 210, page 696, and .K = a factor depending on the ratio 


is as follows :— . diamet r, _,- 3 
[pH = nên?dlk -+ 1,000pH. “he aa 
from he curves on page 833, 

No. 214. 


inst the 4 - Fig. 9. A spiral inductance, as used in some 
so that the arrangement may be fitted to types of transmitter. The amount of induc- 
larger coils. tance in circuit is varied by shifting the clip. 
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In counting the number of turns per cm. 
it is best to find the total number in the coil, 
and to then divide this number by the coil 
depth in cms. In the simple basket coil, 
the number of turns is, of course, the number 
counted on one face times two. 

Perhaps a simpler method is to use the 
curve which accompanies the inductance 
formula for finding the inductance of spiral 
coils below. 

C. There are so many varieties of this 
type of coil that the best shape for one may not 
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be that for another. However, the inside 
diameter should not be too small. The 
inside turns only have a small inductance 
compared with those near the outside, but 
they are the cause of a considerable part of 
the high-frequency resistance. 

A good arrangement is to make the 
mean diameter about three times the 
depth. 

The diameter of the inside of the coil 
will then be almost twice the depth of 
winding. 
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Fig. 10. The inductance of basket or spiral coils may be calculated with the formula 
L = 0°85n*D'x x 10%uH. Values of « corresponding with values of the ratio 5 are 
obtained from the curve above. 
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Mounting Plug-in Coils. 

There are several methods of mounting 
these coils. The aim should be to keep the 
two ends as far apart as possible, otherwise 
the capacity of the coil due to the ends 
may be unnecessarily increased. For uni- 
formity, plug connectors generally have 
one socket, and one peg, for contacts. 
These should be secured in a good quality . 
insulator, to prevent power loss. | 

Probably it 1s better, at least from the 
electncal point of view, to make the coil 
connections to contacts secured on opposite 
sides of the coil. As an illustration there is 
the Gimbal mounting, illustrated in Fig. 8. 

The other accompanying figures show 
good methods of fastening the plugs to the 
cols. It is not recommended to strap the 
coil and plug together, using a strap which 
passes right round the coil circumference. 
The Flat Spiral Coil. 

A. This form of inductance is largely 
used in transmitters. A flat copper strip is 
wound to give a spaced coil as in Fig. g. 
The coil illustrated is provided with a sliding 
contact for the purpose of varying the in- 
ductance included in a circuit. 

B. The inductance may be calculated 
from a knowledge of the outside and inside 


ANOTHER VARIABLE GRID LEAK. 


Many attempts have been made to design 
a serviceable variable grid leak and particu- 
larly since the introduction of the Flewelling 
Teceiver. The variable leak shown in the 
accompanying photograph is built to the 
description given on page 550 of the Wireless 
World of July 28th last. It consists of a 
fibre strip mounted on an ebonite cylinder 
and coated with graphite pencilling on the 
outer face. A springy brass strip is pressed 
against the face of the fibre by a rotatable 
arm which short circuits a portion of the 
Tesistance. A necessityin building this useful 
component is to obtain close contact between 
the brass strip and the leak resistance. The 
roller which presses the surfaces of the brass 
stip and resistance together must revolve 
freely, or otherwise the brass may slightly 
loop up out of contact with the pencilling. 
This component should prove most useful 
m valve receiving apparatus, though a few 
practical modifications are perhaps needed to 
render the arrangement entirely reliable and 
constant in its adjustment. H. J. C. 
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diameters, the number of turns per cm. and 
the formula— 
L = 0:85n?D?« x 1073 microhenries. 
where n = the number of turns per cm. 
D = the outside diameter. 
x = a quantity depending upon the 
ti f outside diameter D 
aai inside diameter d 
and is taken from the curve of 
Fig. Io. 


The formula is best explained with an 
example. 

Example.—A spiral has 38 turns; inside 
diameter 10-3 cms., outside diameter 40 cms. 
The spacing is 0-4 cms., then m = is 2} turns 
d _ 103 


. From th for = 
per cm rom e curve or D 40 


we find « = 0:96. 
Then L = 0:85 x 2°52 x 408 x 0-96 x 10-8 
p 

©.. = 327 pH. 

The inductance of a basket coil may be 
found with this formula. 

C. To secure the maximum inductance 
for a given length of copper strip, the ratio 
radial depth 
mean radius 


should be 0-75. 
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THE AMATEUR’S PART IN WIRELESS 
DEVELOPMENT. 


AUTUMN SESSION PRESIDENTIAL ADDRESS TO THE RADIO 
SOCIETY OF GREAT BRITAIN.” 


By W. H. Ecctes, F.R.S., D.Sc. 


YEAR ago our then President, Admiral 
Sir Henry Jackson, set up the custom 
of an autumn address on what might be 
called the politics of amateurwireless,and 
therefore, in accordance with custom, 
which we cannot yet call immemorial, I am going to 
address you this evening on the amateur and things 
of interest to the amateur, especially in the hght 
of what is happening in the development of broad- 
casting in this country and other countries. An 
amateur, I tuke it, is a person who is fond of the 
subject for its own sake, and not for what he gets 
out of it. An amateur cultivates his subject, 
perhaps as a serious study, or perhaps as a pastime, 
but the subject is never his main business. Within 
the scope of this definition, especially as applied 
to wireless, there are all sorts of persons. On 
the one hand we find people who are not learned 
in the physical sciences, and on the other hand 
we find mathematicians, physicists, and electrical 
engineers, each very deeply versed in his own 
particular subject, and it is very strange, it seems 
to me, that to all these types wireless makes an 
irresistible appeal. Perhaps at first its attraction 
springs from the sense of mystery, the feeling of 
eeriness with which one picks up and listens to 
the sound of signals that have come thousands 
of miles from the great stations, or perhaps its 
attraction lies in the glow of achievement which 
follows an exploration into the regions beyond 
the perception of the unaided human senses. 
The first time the amateur listens in to any distant 
signals he must feel that he has entered a new 
world, a world of which the people around him 
are quite ignorant, and which could not be entered 
except by making the special preparations he 
may have beon making for weeks before. In 
addition to these very unusual elements of fascina- 
tion, wireless offers nearly all the other distractions, 
difficulties and delights that any other hobby 
ever did offer. 

We may say that when following any study 
or hobby, any amateur in any subject is obeying 
an impulse towards making something; he is 
answering the call of the creative instinct. The 
boy who does fretwork, or the man who does 
ornamental turning, is employing simultaneously 
his mechanical and artistic gifts in the production 
of something useful or decorative ; and the strictly 
mechanical devotee who makes elaborate working 
models of steam engines and other machines, 
as well as the man with electrical leanings who 
maker dynamos and model motors, is obeying the 
same instinct, the joy of making something. But 
these older forms of hobby have a great difference 
from the type of hobby that we follow, because when 
they make model engines they make mere copies 
of real things, which are usually extremely in- 


* Delivered on September 26th, 1923. 


efficient and incapable of practical application. 
I remember very well the first steam locomotive 
model that I made, and the great difficulty that 
it experienced in dragging its slow length along. 
These things are admittedly things to be put into 
glass cases for admiration and not for use. Therein 
is a great. contrast with wireless. The apparatus 
of the wireless amateur is practical apparatus. 
It is as good as, and sometimes better than, the 
apparatus supplicd by commercial firms, supplied, 
in fact, to ships employing commercial operators 
and doing commercial business, especially as re- 
gards receiving apparatus. As regards transmitting 
apparatus, the difference between the plant of 
the amateur and that of the professional is usually 
one of size merely, and not one of quality. The 
efficiency, in the strict quantitative sense, of the 
amateur’s apparatus may in fact be greater than 
that of many a commercial station, and it is one 
of the problems of the large power wireless engineer 
to try to get big plants working as efliciently as the 
small plant. of the amateur can work. In consequence 
of this difference between wireless as a hobby and 
any other hobby 1 have ever experienced, I can say 
that the wireless amateur tastes more completely 
than do any of the other scientific amateurs the 
joys of having accomplished something really 
usable in every sense of the word. 

From the instant the wireless amateur first 
tunes up his receiving apparatus and listens in 
to all the world’s telegraphic traffic crossing sea 
and land and the boundaries of different countries, 
he comes into close contact with the practical 
telegraphic world. This fact, taken together with 
the circumstance that he is using full scale apparatus, 
ensures that there is a perpetual flow of improve- 
ments and suggestions from the amateur fraternity 
into the practical world as regards wireless methods 
and apparatus. It seems probable that if we 
could estimate the minor improvements of apparatus 
and conveniences attached to modern commercial 
apparatus, it would be found that the contributions 
of the amateur would outweigh those of the com- 
mercial designer. 

We may yo further, and say that many of the 
great advances in wireless have been initiated 
by the amateur, and that most of the early steps 
in the inception of the subject were taken under the 
stimulus and guidance otf men who were neither 
telegraphists nor engineers, but merely lovers of 
the infant science. Perhaps it is in the nature 
of a platitude to state that before wireless became 
commercial all the workers in it were amateurs ; 
they were experimenting in ignorance of the vast 
commercial tuture before it, and were studving 
it without thought of gain. Sir Oliver Lodge's 
work with the short aerial, on waves a few metres 
long, using the filings coherer with the tapper 
back, in 1894, constituted the first complete wireless 
receiving set ever assembled, and was certainly 
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done “for fun.” It was an aside from his laborious 
scientific work in the laboratory and in the study ; 
in fact, he probably set it up to amuse people, 
and it is rather a curious reflection that this early 
piece of apparatus is regarded, and must be regarded, 
as more important in the practical world than those 
studies which Sir Oliver Lodge preferred to follow 
at that date. One may say also that until about 
1897 Marconi was an amateur making experiments 
with Hertzian waves, as were a great many people 
in the various physical laboratories and lecture 
rooms throughout the world, and Rutherford’s 
open-air experiments with his own magnetic 
detector in 1896, when he received signals across 
Cambridge, a distance of a mile and a half, were 
done without thought of pecuniary recompense. 
On that occasion we may 
say that, as Rutherford 
staved only about two 
months with wireless, we 
had too little Rutherford. 

Later, Duddell, whilst 
still a student, discovered 
the singing arc, which, 
in the hands of Poulsen 
and other practical en- 
gineers, has become one 
of the most important 
elements in high power 
wireless telegraphy. Ata 
later date, when wireless 
was in full swing as an 


industry, the work of 
innumerable amateurs 
brought forth a great 


miscellany of detectors. 
The various contact de- 
tectors ranged „from 
Walter’s tantalum mer- 
cury instrument, in which 
a fine wire of tantalum 
dipped into a cup of 
mercury, to  Pickard’s 
perikon detector, with 
its crystals in contact, 
through all sorts of com- 
binations of crystals and 
other things, metals and 
liquids, which were tried 
in every country in the 


ting in New York the reception of transatlantic 
signals, inaudible otherwise. Finally, when the 
war came, the amateurs penetrated in their hosts 
into the armies, and turned their wireless experience 
and their talents to-the design, construction, 
operation and improvement of apparatus for use 
in war. Of the countless gadgets invented by the 
transformed amateurs a great many survive to this 
day, and may be seen by the ohservant eve in much 
of the apparatus now manufactured in various 
countries. It is very interesting to note that a 
great many of the different ways of winding in- 
ductance coils now practised are due to the experi- 
menter; and it is well to notice, in passing, that 
the numerous elegant and simple methods of calcu- 
lating inductances by means of abacs have emanated 
from the amateur world 
under the stimulus of 
the desire for accurate 
scientific design. These 
and numerous other small 
improvements all con- 
tribute to the general 
advance in the technique 
of wireless construction 
and operation. 

The above survey of 
the influence of the ama- 
teur on wireless progress 
encourages one to declare 
that if wireless investi- 
gation, invention and 
design had been confined 
strictly to commercial 
firms, the development of 
wireless would have been 
slower, and the subject 
would have been in a 
position less advanced 
than it is to-day. For 
one thing, the people 
permanently engaged in 
the industry are few in 
number compared with 
the amateurs, and there- 
fore they could not have 
thought of so many 
things to try nor have 
made so many trials, 
Again, it is a tenet of 


world by a legion of some commercial firms to 
amateurs. It was the resist improvements in 
amateur who brought Dr. W. H. Eccles, F.R.S. , standardised apparatus 


forward the crystal de- 

tector, who found out the best combinations, who 
introduced it into our subject. It was some time 
alter this work by the amateur that the crystal 
detector came gradually into practical commercial 
telegraphy. 

Again, it is notable that the earliest frame 
aenals were employed for directive reception by 
amateurs, especially in America and Germany. 
It was some years after these early trials by the 
American amateurs that the frame aerial was 
introduced into practical work. Again, in 1913, 
a young American student, E. H. Armstrong, 
working with wireless circuits because he loved 
them, produced the first auto-heterodyne receiver 
using the audion, and staggered all the professionals 
and commercial experts of the world by demonstra- 


until as much business 
as possible has been done with the standardised 
apparatus, or until some other firm threatens their 
position. This is always, -in all industries, a 
well-known clog on the progress that the employees 
could make if they were unhampered. 

It is inevitable that the prominently successful 
amateur should often be drawn into the wireless 
industry in a professional or commercial capacity 
when that industry expands. That happens in 
every walk of life—literature, music, art, and 
connoisseurship, sports and games—and therefore, 
why not in science ? That this is so does not detract 
from the beneficent influence that amateurship 
has exerted and still exerts in every branch of 
human activity. And that not only the prominent 
personages whom I have mentioned, but also many 
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of those who make minor improvements, tend to 
cross the boundary and become technicians. This 
is also of great advantage to the community, for it 
is in my opinion certain that no new technique, no 
novel industry, can possibly develop rapidly unless 
this transmutation takes place freely. We have 
seen this happen during the war, and again, quite 
recently, during the rise of broadcasting to popu- 
larity. 

This recalls the fact that broadcasting as it is 
to-day is indebted to the amateur for its existence. 
In America the broadcasting movement was started 
by amateurs and their clubs and societies giving 
gramophone concerts and other entertainments to 
their fellow amateurs. In this country a similar 
movement took place, but was limited to smaller 
dimensions by the restrictions which were an after- 
math of the war. It will be remembered that 
during the greater part of the year 1921 this Society 
was occupied with negotiations which extended 
into the various Government Departments using 
wireless, in the endeavour to obtain official sanction 
for the broadcasting of music and speech for half 
an hour on one evening a week, with an output of 
¢-kilowatt. This year of struggle culminated in the 
Wireless Society of London and its Affiliated 
Societies presenting to the Postmaster-General 
a formal petition on the subject, and, as a result, 
the small station at Writtle was permitted to start 
a limited programme. A few months later, broad- 
casting on a large scale was proposed by the com- 
mercial companies, and sympathetically considered 
by the Postmaster-General. It is not unreasonable, 
however, for the amateurs to claim that their 
previous presentation of the case smoothed the 
way for the inauguration of the British Broadcasting 
Company and its large scheme of eight powerful 
stations. 

The incidence of broadcasting on the amateur 
world compels us to stop and take thought for the 
morrow. From what I have already said, we shall 
have to adopt as the policy of this Society the cry 
of ‘Freedom for experiment,” for the patriotic 
reasons I have stated. To pass from the general 
to the particular, the change of the amateur 
position can be reviewed better this year than last, 
because now we have the experience of nearly a 
whole season's working, and can make some definite 
statement about the reactions which the broad- 
casting industry is sure to make on the amateur 
field. There are, of course, advantages and 
disadvantages. The advantages of broadcasting 
to amateurs include these: he can now test 
apparatus by listening-in to the broadcasting 
stations for long periods of each day, and can trust 
to their reliable wavelengths in a way that helps 
him in his calibrations very considerably ; he can 
test telephones and other apparatus of that kind 
involving speech currents, because he can rely 
on the high quality of the articulation which is 
present in the broadcasting waves, if they are 
properly received; and he can conclude quite 
safely that if speech or music is mangled by a piece 
of new apparatus it is his own fault, or perhaps 
I should say the fault of his apparatus. Leaving 
out the esthetic benefits which the amateur or 
any other listener receives from broadcasted matter, 
there are other advantages, social advantages, 
which I think we ought to admit. I think it is 
not an exaggeration to say that many a father who 


studied morse in a laboratory has brought his 
apparatus down into the drawing-room, and is 
in a sense restored to the bosom of his family. 
(Laughter.) We may say that broadcasting has 
brought harmony into the home in more senses 
than one, and that many an errant spouse has 
been restored to the wireless widow, of whom 
we heard so much some years ago. Then there 
are many other advantages, either social or national. 
There is, for instance, the fact that listeners who 
buy apparatus because they wish to hear concerts 
become lovers of their apparatus, become amateurs. 
The story of the motor cycle and the motor car 
is being repeated. I think most young men who 
bought motor cycles did not rest satisfied with 
riding them, but usually spent a little time, either 
willingly or unwillingly, taking them to pieces. 
In that way many a person who did not intend 
it became an accomplished motor mechanician. 
These are the advantayes. 

There are also disadvantages disclosed by the last 
season’s working of the broadcasting stations, 
and I think I may quote from a letter which is 
typical of other letters that our Secretary receives, 
showing some of these disadvantages rather strongly. 
For instance, this letter says that the experimental- 
licence holder is now faced with the following 
problems. First, he can work only after broad- 
casting hours; next, he has a fixed wavelength 
to transmit on only; next, his letter says that the 
experimental transmitter has to carry out experi- 
ments during the hours when other people are 
sleeping ; next, he is open to be shot at by any 
possessor of a crystal set who tunes on to him by 
accident instead of tuning on to the broadcasting 
station; and next, he gets the full disadvantage 
of the spark transmission at 450 metres from 
ships, etc., which is entirely stopped during broad- 
casting hours, and, as a result, when the time for 
work comes, this spark sending starts with terrific 
volume, and spoils at least a portion of the time 
the experimental-licence holder can devote to the 
work. 

There are many other grievances. There is the 
one that Sunday also is barred to the amateur 
transmitter, and that therefore the only day on 
which the real amateur, who has to work on other 
things during the week, can use his apparatus is 
thus taken away from him. Still another dis- 
advantage, which one experiences when close up 
to broadcasting stations, is that receiving sets 
intended for other work than listening to concerts 
become jammed; and, in fact, if you are near 
enough to a broadcasting station and are endcavour- 
ing to do laboratory experiments, you may find 
that near the wavelength of the station the calibra- 
tion of a piece of apparatus for scientific purposes 
is almost impossible. 

There is another side to this picture, which is the 
fact that the unskilled and inconsiderate experi- 
menter often spoils the sport of those people around 
him who are anxious to listen to the concerts. 
The only thing one can say about that is that in 
wireless, as in all things, the injunction should 
be followed that “thou shalt love thy neighbour 
as thyself.” This Society is doing all it can to help 
the authorities in curbing the inconsiderate and 
unreasonable experimenter. 

The question which we have to face is “ Will 
these disadvantages increase or diminish in the 
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future ?”’ If we try and see what the future con- 
tains, by looking at America, France, Germany, 
the Argentine and other countries where broad- 
casting is in operation, we find that, sometimes in 
one country, and sometimes in another, there are 
commercial exchange prices being broadcasted, 
Stock quotations, in some cases sporting and general 
news and racing results, and in other cases political 
orations in addition to entertainments. If broad- 
casting develops in this country from the entertain- 
ment or instructional side which it exhibits at the 
present time, and takes up all these items, it is 
quite possible that it will become as necessary 
to the community as the Press. If that is so, it 
may become even more influential than the Press, 
because hearing is very much easier to most people 
than reading, and because the voice carries per- 
sonality. I have spoken to people in the United 
States who have listened to some of their great 
political orators over the broadcast, some of whom 
have had good voices and some of whom have had 
bad voices, and it is the fact that those with good 
voices made many converts and provoked much 
admiration, whilst those with bad voices had better 
have staved away, for the sake of their political 
reputation. It seems that it is not so much 
what you say, but how you say it, that counts 
in politics; and for that reason wireless 
broadcasting will exert quite a different influence 
from what the Press does, if it is carried so far 
as to enable the politicians to harangue us in our 
own homes. It may come, therefore—it probably 
will come—that every large city and town will 
possess its own broadcasting station; it may have 
it in the town hall, and may rent it with the hall, 
and candidates and Members of Parliament could 
take it in their turns and all their speeches would 
be broadcasted; and, for that matter, municipal 
elections may come to be conducted in the same 
way. 

_ The idea that every large city and town may have 
its own broadcasting station some day is not so 
fantastic as would have been the suggestion in 
Caxton’s days that some time or other every large 
city would have one printing press in it; and it 
is not so fantastic, by any means, as would have been 
the suggestion that at some day to come every 
person in a country, or nearly every person, would 
be able to-read the printed word. Therefore we 
have to contemplate—we, as amateurs—this possi- 
ble expansion, and to think how we shall fare under 
it. If it is to come it will come quickly, because 
ten vears of technical progress nowadays is really 
more than a century in Caxton's time. In future, too, 
the kind of programme may be very different, and 
the kind of programme will have a considerable 
effect upon relations between broadcasting as an 
industry or as part of social life, and the amateur. 
Up to the present the Broadcasting Company 
has maintained a very high standard, and has 
broadcast the highest class of music and very 
interesting and instructive literature. Perhaps 
the only interesting and instructive literature not 
yet broadcasted is the Roport of the Broadcasting 
Committee. The items are greatly appreciated 
by the present clientèle, but the future 
clientèle may be very different. It may be 
more numerous; if it is more numerous it will be 
more humble on the average. A foretaste of 
the kind of comment that will come when things 
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too good for average life are put on the broadcast 
was given us the other day, when the British Asso- 
ciation Presidential address was sent forth all 
over the country. According to some of the 
newspapers, the complaint in nearly every home 
was that there was too much Rutherford; but it 
is a fact, and we must admit it, that you cannot 
run a daily paper on choice extracts from the poets 
and essayists. Bach and Beethoven will not suit 
everybody. In fact, I can imagine that, rather 
than hear Bach and Beethoven, many people 
will prefer constant repetitions, with strong 
affirmation, of the fact that we have no bananas. 
King Demos may become less and less 
sympathetic with the experimenter the more and 
more broadcasting becomes like a popular daily 
paper, and it may be that in a few years 
we may find that the majority of users of the 
broadcast will be, we will say, something like that 
famous verse-maker of about half a century ago, 
who said, if I may modify it a little— 
“ Let laws and learning, art and science die, 
But give us jokes and jazz and lullaby.” 

But the immediate future is more interesting 
than the remote future of ten years hence and the 
prime interest we have is wrapped up with the 
Broadcasting Committee’s Report. I had hoped 
that by this evening that Report would have 
been published and that I could have spoken 
freely about it;—in support of it. It has been 
half published, and you will have seen that 
there are three main principles which have been 
suggested in it and which have been discussed pretty 
freely by all the newspapers. The firrt main 
principle is, perhaps, that the licence fees collected 
from the listeners must pay for everything—for 
administration and for the concerts. The second 
principle, which has been disclosed already in the 
newspapers, is that the licence fee must be adjusted 
to support the authorities giving the broadcast 
services. And the third main principle which 
has been discussed in the papers is that there should 
be one licence for receiving apparatus of all kinds, 
and it has been suggested that it shall be ten shillings 
perannum. Now, I am not in a position to say that 
these are accurate forecasts or inaccurate, and 
besides that, we do not know that any of these will 
be adopted by the Postmaster-General, who is 
responsible, but I should like to say that if we 
assume that one licence has been recommended, 
and that the Postmaster-General accepts that 
recommendation, it is not fair for some amateurs 
to object, as they do, to the payment of the 
ten shillings. I have heard it stated by some 
vehement amateurs that it is wrong that they should 
be called upon to pay anything towards the authority 
that does the broadcasting when, in fact, they do 
not receive anything, being interested in quite 
differént affairs; but I should like to point out 
to them that in the first place broadcast transmis- 
sions are useful for experiment. In the second 
place, an occasional concert will not do an amateur 
any harm; and in the third place 2}d. a week is 
worth paying for the sake of peace and for the good 
of the cause in general. I hope that the suggestion, 
if the Postmaster-General adopts it, of a ten shilling 
licence fee per annum, will not cause any real 
trouble in amateur ranks. 

There have been various newspaper forecasts of 
the Report, and I saw one in the Tines Engineering 
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Supplement for August 25th, which foreshadowed 
provisions for the multiplication of stations working 
as relays, so that it does seem imminent that. more 
stations will be erected and more wavelengths 
will have to bo allotted to these stations, and the 
question will arise before very long, what will 
become of the amateur transmitter ; will he become 
extinct ? I think it will depend on the record 
he can show of the services rendered, directly 
or indirectly, but probably indirectly, to the 
whole community; and it will depend also upon 
the influence he can bring to bear on public opinion. 
At present his numbers are very small compared 
with the estimates of the numbers of those who 
listen in. He is in the proportion, perhaps, of 
only 1 in 2,000, and in a democratic country 
noses must be counted, and an insignificant: number 
may come to be ignored, even though they may 
be the salt of the earth. Now, it cannot be for the 
good of wireless in general that non-commercial 
wireless experimenters should be barred from the 
study of any branch whatever of wireless. There- 
fore I think it is the duty of all amateurs—it ought 
to be part of the whole amateur movement—to 
work together so as to get a fair hearing when the 
freedom of experiment is endangered in any section 
whatever. If we take things on that basis, if we 
suppose that the whole of the amateurs will stand 
by their brothers who happen to be in the section 
that is threatened at any partacular juncture, 
then we can sav that we have a much greater 
claim for consideration than if the transmitters 
try to act alone. Tho ratio of amateurs to broad- 
cast listeners is probably something like 1 in 5. 
It may increase if, as I have suggested, men with 
broadcasting sets become interested in their appa- 
ratus, but that is a substantial minority. We live, 
too, not in a hard and fast democracy where the 
only way of settling the question is by the counting 
of votes, but we live in what one might call a 
mitigated democracy where the rights of minorities 
are studied and protected by statesmen and 
administrators, and where great weight is given to 
minority views if they are shown to be important 
to the progress of the nation. This has happened 
in the past in other things than wireless, and it has 
happened now and again in wireless. The Post 
Office havealways listened sympathetically to every 
case made out before them, even when that case 
affected only a small minority of the users of 
wireless, and have taken into account every 
consideration put before them. 

Probably the most immediate problem that the 


amateurs have to think about is the allocation of ' 


the wave bands. The increase in the number 
of broadcasting stations will demand that an 
increased wave band shall be set aside for broad- 
casting. It follows that there will be less space 
left in the spectrum for the amateur, and we, as 
amateurs, ought to take on the whole problem 
of preparing a case to be put before the authorities, 
whenever they require to hear us, in order that we 
may set forth our views and put them in proper 
form for exerting due weight. It is conceivable 
that in default of some such preparation on the part 
of the amateur fraternity, the allocation of wave- 
lengths to them for their use in transmission 
experiments may be too narrow or even nil. 
This, I think, will be verv harmful to the study 
of every section of wireless, but especially to the 
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study of transmitting apparatus, and therefore 
ultimately to the industry. 

In what. I said earlier I pointed out. that wireless 
telegraphy was originated by amateurs who were 
neither engineers nor telegraphists, and that wireless 
development since then has owed as much at least 
to the amateur experimenter as to the trained 
technician. But it is not alone on these rather 
obvious grounds that I would base the argument 
that the pursuit of wireless as a hobby and a 
study is a national weal,for there are two important 
national aspects not yet alluded to which must 
not be forgotten. There is, firstly, the direct 
educational benefit to the individual, of which 
no more need be said than that wireless, J think, 
is the best gateway to many branches of physical 
science, for it touches upon some of the more 
advanced regions of electricity and magnetism, 
upon acoustics and radiation, and it teaches skill 
in the manipulation of a great variety of apparatus 
as well as in a special technique. The second and 
less obvious national advantage arises from the 
fact that the cultivation of any branch of learning, 
artistic or scientific, and the universal practice 
of any technique as a hobby, has a profound 
influence upon thedevelopment of the corresponding 
industry. Manufacture is stimulated, improve- 
ments in existing methods are introduced, new 
inventions are made and industries are established 
to exploit them. Moreover, the presence of a 
large amateur wireless section in a population 
ensures that that community will be receptive to 
new ideas in wireless and produces an environment 
in which the highest form of technician can flourish. 
As a consequence, men of special ability are afforded - 
adequate scope, and genius is discovered and given 
its opportunity. When it is remembered that one 
inventor or genius, like James Watt, may be worth 
untold millions to the world, we feel the importance 
of encouraging to the utmost the spread of the 
amateur spirit in wireless as in other branches 
of our modern electrical civilisation. 


Radio Society of Great Britain. 


The next informal meeting of the Society will 
be held at 6 p.m. on Wednesday, October 17th, 
at the Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. <A discussion 
on ‘“Short-Wave Reception ’”’ will be ppened by 
Mr. Philip R. Coursey, B.Sc. (Smoking permitted ). 

The October Ordinary General Meeting of the 
Society will be held at 6 p.m. on Wednesday, 
October 24th, at the Institution of Electrical 
Engineers. A _ lecture, illustrated by lantern slides, 
will be delivered by Mr. Thomas, M.Sc. (of the 
National Physical Laboratory), on the subject of 
** Distortion in Radio Telephony.” 


R.S.G.B. at the Exhibition. 


By the courtesy of the organisers of the All- 
British Wireless Exhibition, to be held at the 
White City, Shepherd's Bush, on November 8th 
to 2Iist, the Radio Society of Great Britain has had 
a stand placed at its disposal which will be furnished 
by the Society for the use of its members and those 
of affiliated societies. 
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THE BROADCASTING REPORT. 


Summary of Conclusions and Recommendations, 
Below we extract from the Report of the Broadcasting Committee the 


Summary of Conclusions and Recommendations. 


Each subject is of course 


dealt with at greater length in the body of the Report, which can be 
purchased for 9d. through any bookseller by those readers who wish 
to study the tull text. 


Future of Broadcasting. 


(1) That broadcasting is of great value for 
purposes of instruction and entertainment, with 
great potentialities, and that it will be in the public 
interest to encourage its development, under 
adequate control, and to facilitate its use for a wide 
vanety of services. 


Existing Scheme. 


(2) That the existing scheme was based on 
an arrangement between the manufacturing in- 
dustry and the Government, under which the 
manufacturers were to undertake to provide and 
maintain a satisfactory broadcasting service, 
financed partly out of tariff payments on manu- 
factured apparatus, and partly out of licence 
fees to be paid by listeners and collected by the 
Post Office: in return for the liabilities thus 
undertaken it was to be a condition of the licence 
that apparatus of foreign origin (with certain 
exceptions) should not be available for use under 
the scheme—this to be ensured by the use of ap- 
paratus marked “ B.B.C.” 

(3) That the scheme was successful in securing the 
establishment of a broadcasting service of con- 
siderable merit—which, having regard to the many 
ditiiculties they have had to contend with, reflects 
great credit on the enterprise and ability of the 
British Broadcasting Company—and partly suc- 
cesstul in ensuring that the demand for receiving 
sets during the initial period should mainly benetit 
British manufacturers who had established the 
service. ' 

(4) That the scheme has broken down in certain 
respects, largely owing to the unforeseen facility, 
cheapness and popularity of the construction of 
home-made sets. 

(5) That the consequent difficulties cannot be 
overcome by any system of marking component 
parts either ‘‘ B.B.C.” or *‘ British Manufacture.” 

(6) That the system of marking apparatus and 
deriving revenue for the broadcasting service 
from royalties on such apparatus gave the Company 
a privileged position; we have had no prooi 
that they have made any improper use of it; but 
the system is open to objection from several points 
oi view, and should be abandoned as soon as possible. 


Recommended Scheme. 


Controlling Authority. 

(7) That a Broadcasting Board should be estab- 
lished by statute to assist the Postmaster-General 
in the administration of broadcasting and to advise 
him on important questions concerning the service. 
Operating Authorities. 

(8) That the broadcasting service should not 
be operated by a Government Department, but 


that those entrusted with the service should work 
under Government licence. 

(9) That it is desirable that the operation of the 
existing service by the British Broadcasting 
Company should be continued for a definite period, 
subject to agreed modifications in the Company’s 
licence, but that, subject to existing rights, the 
Government should keep its hands free to grant 
additional licences, and should consider various 
alternatives for the operation in the future, either 
by the Company or by other authorities, of local 
or relay stations in addition to large stations. 
Financial Provisions. 

(10) That no part of the cost of broadcasting 
should fall on the taxpayer, but that the Govern- 
ment should not endeavour to make a profit on the 
administration of the service. 

(11) That the bulk of the revenue required for 
the service should be obtained from the receiving 
licence fee, which should be retained at 10s. a year, 
subject to consideration of a reduction in the event 
oi more revenue being received than is sufficient 
to carry on an adequate service. . 

(12) That instead of 5s., as much as 7s. 6d. out 
of the 10s. fee might be allocated under any new 
scheme to meet the cost of broadcasting, subject 
to a sliding scale under which the payment per 
licence would decrease as the number of Licences 
increased. 

(13) That certain supplementary sources of 
revenue should be the subject of early consideration. 
Conditions of Receiving Licences. 

(14) That in place of the present broadcast 
and experimental receiving licences a uniform and 
simple type of hcence be issued and placed on sale 
at Post Offices without any formalities, containing a 
clause forbidding improper use of back-coupling, 
on pain of withdrawal of the licence, but no other 
limitation on the apparatus allowed to be used. 

(15) That effective measures be taken to enforce 
such a licence, and that certain additional statutory 
powers be obtained to strengthen the Postmaster- 
General's hands. 


Application of Recommended Scheme. 


(16) That the immediate application of the 
recommended scheme is most desirable. 

(17) That in consideration of the recommended 
modifications in the existing Agreement, the British 
Broadcasting Company should be given an increased 
share of the receiving licence fees and a two years’ 
extension of their own licence, on modified terms, 
if they will agree to the immediate application 
of the scheme, and to certain alterations in their 
Articles of Association, but with retention of the 
limitation of dividends. 

(18) That the Committee is unable to make 
any recommendation on the desire which has been 
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expressed for the protection of the manufacturing 
industry against foreign competition, feeling that, 
although it was an object of the existing scheme, 
-= it must be left to be dealt with by Parliament 
ag part of the fiscal policy of the country. 


Wavelengths and Hours. 


(19) That arrangements be made for the greatest 
possible extension of the existing broadcast band 
of wavelengths (350 to 425 metres), preferably 
by the allocation of a band from 300 to 500, ex- 
cluding 440 to 460 metres. 


(20) That all possible steps be taken to protect 
the band allocated to broadcasting from inter- 
ference by other services. 


(21) That the present restriction of the hours 


of broadcasting be removed, thus enabling additional 
facilities to be provided. 


Programmes. 


(22) That the British Broadcasting Company 
have achieved a large measure of success in gauging 
the public taste and providing satisfactory pro- 
grammes. 

(23) That there should be a gradual extension 
of the broadcasting of news, under proper safe- 
guards, and that more latitude should be given 
for the broadcasting of special events without 
regard to the hour. 

(24) That the Postmaster-General should remain 
the final arbiter when any question is raised as 
to what kind of matter may or may not be broad- 
cast. 


Simultaneously with the issue of the Broadcasting Committee’s Report, the Postmaster- 


General announced the terms 


of the New Regulations based on the Committee's 


Recommendations in the following statement :— 


N giving instructions for the issue of the 
Report of the Broadcasting Committee, the 
Postmaster-General desires to express publicly 
—as he has already done privately—his 
warmest thanks to the Committee for the 
great care which they have given to the considera- 
tion of the novel and difficult questions referred 
to them by his predecessor. 
The Report makes the following main recom- 
mendations :— 


That a Broadcasting Board should be estab- 
lished by Statute. 

That the Broadcasting service should not be 
operated by a Government department, and 
that the existing service of the British Broad- 
casting Company should be continued and ex- 
tended for two years upon modified terms. 

That one form of licence at a fee of 10s. a year 
(of which the Broadcasting Company should 
receive 7s. 6d. and the Government 2s. 6d.) 
should be issued and placed on sale at Post 
Oftices. 

That no protection should be given to the 
British manufacturers by the licence. 

Sir Laming Worthington-Evans finds that it 
is not possible for the scheme recommended by the 
Committee to be brought fully into operation 
immediately. As the Committee themselves point 
out, it has been necessary to have regard to the 
existing agreement with the British Broadcasting 
Company, which does not expire until December 
3lst, 1924. Under this agreement, and in ac- 
cordance with the statements made in the House of 
Commons at the time, the Manufacturers are entitled 
to protection, and no licences were intended to be 
granted to any persons not using sets marked 
“ B.B.C.” and manufactured by members of the 
Company. 

The immediate cause of the appointment of 
the Committee was the deadlock which had arisen 
between the Post Office and the Company in regard 
to the proposed introduction of another form 
of licence, viz., a ‘‘Constructor’s Licence,” to 
persons who make their own sets or assemble 
them from ready-made parts, but who do not desire 
to carry on experiments. These receiving sets 


were being used contrary to the terms of the 
agreement. Large numbers of such persons had 
applied to the Post Office for licences, and probably 
many others, realising that no licence was in exis- 
tence appropriate to their case, have been using 
their apparatus without making application. 
The continuance of the present situation would 
be bad for all parties ; the Broadcasting Company 
because it is losing a revenue upon which it has 
counted, and the Post Office because, as the Depart- 
ment entrusted with the administration of the 


-law regarding the licensing of wireless apparatus, 


it is unable to enforce the contemplated restriction. 


In these circumstances a compromise has had 
to be sought. In order to recognise the Company’s 
rights under its agreement and at the same time 
to meet the views of the Committee as far as 
immediately practicable, the Postmaster-General 
has agreed with the Broadcasting Company that 
a Constructor’s Licence should be issued for a 
limited period at an annual fee of 15s. (as compared 
with the fee of 10s. charged for the B.B.C. licence). 
The additional 5s. for the constructor’s licence is 
Justified because otherwise the constructors would 
be obtaining the benefit of the Broadcasting 
Company’s programme without making a propor- 
tionate contribution to the expense. 

The Company have agreed to this arrangement 
on condition that the licensee gives an undertaking 
that, in constructing his apparatus, he will not 
knowingly use parts manufactured elsewhere 
than in Great Britain or Northern Ireland. In all 
the circumstances, and especially having regard 
to the unemployment which at present existe, 
and which would be accentuated by the importation 
on any considerable scale of wireless receiving 
apparatus from abroad, the Postmaster-General 
has accepted this condition. 

There are, however, probably 200,000 persons 
already in possession of unlicensed receiving 
apparatus, and as the Committee point out, these 
persons are paying nothing towards the cost of 
the programmes because in the past there has been 
no licence applicable to them. A special interim 
licence will be issued at a fee of 15s., covering their 
present apparatus, whether made or purchased 
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and wherever made or purchased, which will be 
granted to them provided that they apply for licences 
before October 15th. No charge will be made 
for past use and no proceedings will be taken in 
respect of past use if the licence is taken out 
before October 15th. 


Constructor’s and Interim Licences as above 
will be placed on sale at all Head and Branch 
Post Offices and certain sub-offices on and from 
October 4th. Applicants for such licences, as well 
as for the existing B.B.C. licence, will be required 
to fill up and sign a simple form. Copies of these 
application forms may be obtained not only at 
head and branch offices, but at all sub-offices at 
which money orders are issued. 


This system of licensing will be continued for 
an interim period expiring on December 3lst, 
1924, after which it will be possible for the single 
form of licence recommended by the Committee 
to be introduced, without any condition as to the 
marking or origin of the licensed apparatus, if 
it should be then thought desirable. 


Out of the fees of 15s. for the Constructor’s 
Licence and 10s. for the B.B.C. licences, the Com- 
pany will, if the House of Commons agrees, receive 
12s. 6d. and 7s. 6d. respectively, instead of 5s. 
per licence which they receive under the existing 
scheme. 


The Postmaster-General is not satisfied that, 
even with the increased contribution from licence 
fees, the revenue of the Company will, for some time 
to come, be sufficient to provide adequate pro- 
grammes without a substantial contribution in 
the form of royalties on the sale of sets by the 
manufacturers who form the Company. Hence he 
has stipulated for the continued payment of such 
a contribution, but on a reduced scale. The re- 
duction will be approximately 50 per cent., except 
in the case of crystal receiving sets, where it will 
be considerably more. This reduction should 
enable a cut to be made in the cost of receiving 
sets. The proportion of the licence fees receivable 
by the Company will, after December 3lst, 1924, 
be placed on a sliding scale based on the number 
of licences on the one hand, and the cost of main- 
taining an adequate broadcasting service on the 
other hand. Any surplus profit accruing to the 
Company over and above 74 per cent. on its capital 
and a necessary reserve for depreciation, etc., of 
plant and machinery will be surrendered to the 
Post Office ; in other words the profits of the Com- 
pany are limited to 74 per cent. upon its capital, 


The existing experimental licence, at an annual 
fee of 10s., will continue to be issued from the 
General Post Office to persons who are able to 
satisfy the Postmaster-General that they desire 
the licence for bona fide experimental purposes 
and are qualified to conduct experiments, and who 
sign a declaration to the effect that they will not 
use the broadcast programmes except for ex- 
perimental purposes. 

_Each new licence (as distinct from renewed 
licences) will cover a period of twelve months from 
the first day of the month of issue. Renewed 
licences will cover twelve months exactly from the 
date of expiration of the old licence. 


The basis of membership of the Broadcasting 
Company will be extended so as to include dealers, 
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with suitable representation on the Board of Direc- 
tors for the new membership if it becomes at all 
substantial; and the deposit of £50 now required 
from members will be abolished. The licence 
held by the Company will be prolonged, on suitable 
conditions, to the end of 1926, as recommended 
by the Committee. 


If the Company supply a satisfactory service 
and are willing to erect additional stations where 
the Postmaster-General may consider them neces- 
sary, he will not license any other broadcasting 
service during the interim period up to December 
Slat, 1924. 


After that date, if the Postmaster-General 
should consider it desirable that additional stations 
should be established in any town or district 
where the Company’s service is not adequate, 
and if the Company are not prepared to provide 
such stations, the Postmaster-General reserves the 
right not only to license other organisations to 
do so, but also to give them an appropriate share 
of the revenue arising from new receiving licences 
in the district in question. He also reserves the 
right to license other services (without regard 
to geographical area) without withdrawing from 
the Company any part of the licence fees to which 
they may be entitled. In either case, he reserves 
the right to allot suitable wavelengths to the new 
organisation, while taking all reasonable steps to 
avoid creating interference with the Company's 
services. 


The Postmaster-General proposes at an early 
date to appoint an Advisory Board, as recommended 
by the Committee, to assist him in all important 
questions relating to broadcasting. He has noted 
with pleasure the Committee’s commendation of 
the present broadcasting service; and he trusts 
that the service will give increasing satisfaction 
under the new conditions, and that a great impetus 
will be given to the sale of British-made receiving 
apparatus. 


In the enforcement of the new scheme of licensing, 
much will depend upon the willing co-operation 
of the public. So long as there has been no licence 
to fit the case of the many thousands of “‘ listeners ”’ 
who are using home-made apparatus, it would have 
been unreasonable for the Post Office to attempt 
to enforce the law with any strictness ; but now that 
such a licence is available, there will no longer be 
any excuse for the use of receiving apparatus 
without a licence. The Postmaster-General believes, 
however, that the “‘ listening ” public will require no 
pressure in this respect. He is confident that they 
will be not only willing, but anxious, to put them- 
selves right as regards the law, and at the same 
time to contribute their quota towards the cost 
of a service which is affording them so much 
enjoyment. 

Copies of the Broadcasting Committee’s Report 
may be purchased through any bookseller or 
directly from H.M. Stationery Office at the following 
addresses :—Imperial House, Kingsway, London, 
W.C.2., and 28, Abingdon Street, London, S.W.1.; 
York Street, Manchester; 1, St. Andrew’s Crescent, 
Cardiff ; and 120, George Street, Edinburgh. Its 
price is 9d., or, if ordered by post, ld. extra for 
postage. 


General Post Office. October, 1923. 
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Wireless Club Reports. 


North Middlesex Wireless Club.* 


As it is the endeavour of the Committee to cater 
for all members, both novices and experienced 
wireless amateurs, on September 19th a demonstra- 
tion was provided, in contrast to the rather 
technical paper which was read at the previous 
meeting. The demonstration took the form of a 
comparison of the results obtained from the use 
of various circuits, and of different kinds of loud 
speakers, items from the various broadcasting 
stations serving to illustrate the points of the 
lecturer, Mr. J. H. Forbes. 

The receiving apparatus—which was kindly 
loaned for the occasion by Mr. Pulford—was the 
product of a well-known manufacturer of radio 
appliances, and very good results were obtained. 

There was one unexpected diversion. While 
Mr. Forbes was “ searching ” for a French broad- 
casting station, suddenly a voice came from the 
loud speaker in a tongue which the linguists among 
the audience declared to be French, and the 
audience were just congratulating themselves 
upon the excellence of the reception when the voice 
ceased, and the well-known tones of 2 LO announced 
“That was Monsieur speaking from the 
London station.” As the set was then tuned 
for something like 2,000 metres, this amusing 
incident was an excellent illustration of the 
lecturer’s point that amateurs would be well 
advised to gain experience with the more selective 
circuits, 

Hon. Sec., H. A. Green, 100, Pellatt Grove, 
Wood Green, N.22. 


Tottenham Wireless Society.* 


A recent demonstration night of the Tottenham 
Wireless Society was occupied by a brief exposition 
of retlex circuits by Mr. J. Kaine-Fish, who by 
means of a single valve reflex circuit and loud 
speaker, comfortably filled å large room with sound. 

Other members then came forward, and using 
the Club’s apparatus, fitted up reflex circuits of 
their own design. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


Finchley and District Wireless Society.* 


The Society met at Squire’s Lane Schools on 
September 24th, when an interesting discussion 
took place on “ Tuning Coils ” and the efticiency 
of different types. 

Messrs. Tanner and Read were elected to the 
membership of the Committee. 

New members are still needed, and application 
for particulars will be welcomed by the Hon. Sec., 
A. E. Field, 28, Holmwood Gardens, Finchley, N.3. 


The Radio Society of Highgate.* 


An interesting lecture was given on September 
l4th by Mr. J. L. Jeffree, entitled “ Freak 
Circuits.” The lecturer explained the action 
of the Reinartz circuit, the Lee de Forest circuit, 
the Cockaday four-circuit arrangement, the Round 
Reflex circuit, and finally the S.T.100 circuit. 


This was followed by a short lecture by Mr. 
C. H. P. Nutter, entitled *‘ Hints and Tips.” 
Mr Nutter dealt with drilling ebonite, lacquering 
brass, soldering, etc., and gave much helpful 
advice. 

On September 2lst, Mr. G. A. V. Sowter gave 
a lecture on “a portable receiver.” This receiver 
was entirely self-contained, and was built into a 
small attache case. Several ditferent circuits could 
be used, and the arrangement of the connections 
was most ingenious. The wiring and mechanical 
details were of a very high order. Dull-emitter 
valves were used, and gave very good results. The 
receiver was connected to the Society’s aerial, 
and 2LO was received very loudly and clearly, 
using a crystal detector only. 

Full particulars as to membership of the Society 
may be obtained from the Hon. Sec., J. F. Stanley, 
B.Sc., A.C.G.I., 49, Cholmeley Park, Highgate, 
N.6. 


Kensington Radio Society.*. 


At the monthly meeting on September 13th, at 
8.30 p.m., the President, Mr. J. H. Reeves, 
who has been elected Group Representative on 
the enlarged Committee of the R.S.G.B., gave 
an outline of the position to-day, and members 
present joined in the general discussion on this 
subject. 

Members’ views relating to the wellbeing of the 
local Society were also put forward. It was agreed 
to hold an informal club meeting on the second 
or third Thursday of each month, full particulars 
of which will be given at the next club meeting 
in October. 

Several members then gave their experiences 
in the management of rejector circuits as applied 
to the B.B.C. telephony stations. 

Full particulars -concerning membership of 
the Society can be obtained from the Hon. Sec., 
J. Murchie, 33, Elm Bank Gardens, Barnes. 


Harrow Radio Society.* 


At a meeting held on September 19th, the 
membership was increased to over 50. Mr. E. S. 
Firth (2 ID), the President, sketched out the pros- 
spects and programmes for the winter, and asked 


for the support of all amateurs in the locality. 


On Saturday, September 22nd, 25 members 
visited the General Electric Co.’s research 
laboratories at Wembley, and were initiated into 
the making and testing of lamps, valves and other 
of this Company’s products. 

Hon. Sec., H. J. Powditch, 93, Pinner Road, 


Harrow. 


South Shields and District Radio Club.* 


A very enjovable evening was spent by the 
members of this Club, when a visit was recently 
paid to the North Eastern Wireless Schools. 

During the course of the evening the Telefunken 
and Marconi (14 kw.) transmitting sets were very 
clearly and concisely explained. A Poulsen Arce 
set, together with a R.A.F. two-valve transmitter, 
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were also examined, and the able way in which 
the various sets were dealt with was much ap- 
preciated by those present. 

A buzzer class is held every Friday evening, 
commencing at 7.30. 

Hon. Sec., W. Smith, High Dock House, South 
Shields. 


The West London Wireless and Experimental 
Association .* 


The Association commenced its new session 
on Tuesday, September 25th, with a good attendance 
of members, who listened with pleasure to an in- 
teresting paper given by Mr. Wm. Casson, entitled, 
“The Theory of Relativity and the Ether.” 

Meetings are held every Tuesday evening at 
Headquarters, The Acton and Chiswick Poly- 
technic, Bath Road, from 7 to 9.30 p.m., and the 
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President, greatly interested the members. It was 
tested on a frame aerial, but, owing to the bad 
screening effect of the galvanised iron on the roof 
and walls of the club-room, combined with the 
extreme sensitiveness of the circuit, it was a matter 
of great difficulty to secure signals of a high degree 
of purity. 

Hon. Sec., J. Nokes, ‘‘ Sunnyside,” Stapylton 
Road, Barnet. 


The Dulwich and District Wireless and 
Experimental Association. 


“ Ebonite ” was the subject of an instructive 
paper delivered by Mr. Harrie King on September 
17th. The remarks of the lecturer were much 
appreciated, and much useful knowledge of this 
necessary radio accessory was gained by those 
present. 


Members of the West London Wireless and Experimental Association photographed 
on a recent field day. 


Hon. Sec. will have much pleasure in supplying 
information regarding membership of the Associa- 
tion. 

Hon. Sec., Horace W. Cotton, 19, Bushey Road, 
Hayes, Middlesex. 


Barnet and District Radio Society. 

There was a record attendance on Wednesday 
evening, September 19th, when the Club’s three- 
valve set was partially dismantled and Mr. C. E. 
Green (who, with Mr. J. Finch and his son, carried 
out the construction of the set) thoroughly explained 
each of the five units. Blue prints of the set were 
circulated among the members, who had no diffi- 
eulty in following Mr. Green’s lucid demonstration. 
Afterwards the set was re-assembled, and satis- 
factorily passed its tests. 

A three-valve ‘‘ Armstrong Super,” exhibited 
by Mr. W. Watson Baker, the son of the Society’s 


At the conclusion of the paper, a general dis- 
cussion arose on the various insulating mediums. 

Wireless enthusiasts in Dulwich ‘are warmly 
invited to apply for particulars of membership, 
which will be readily furnished by the Hon. Sec., 
L. Pilbean, 499, Lordship Lane, S.E.22. 


Honor Oak Park Radio Society. 

Messrs. Pollard and Lane, on September 19th, 
gave an interesting talk on simple valve circuits, 
demonstrating a specially constructed two-valve 
set. 

The funds of the Society have been augmented 
by a handsome donation from the President, 
Mr. E. A. Graham. 

New members are cordially invited, and full 
particulars of the Society can be obtained from the 
Hon. Sec., G. J. Price, 22, Honor Oak Park, Forest 
Hill, S.E.23. 
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Notes and News 


R.S.G.B.’s Prize Scheme for Amateurs. 

The Radio Society of Great Britain proposes 
to hold an Exhibition of amateur apparatus in 
connection with which three prizes are offered 
for the best work. Full details of the competition 
will be given in our next issue. 


Ipswich Wireless Exhibition. 

The Ipswich and District Radio Society is to be 
congratulated on its decision to hold an exhibition 
for the benefit of the general public in the neighbour- 
hood. The Exhibition is to take place on Wednes- 
day and Thursday, October 31st and November Ist 
respectively, at the British Legion New Hall, 
St Margaret’s, Ipswich, and will be opened by 
Sir John Ganzoni, M.P., a Vice-President of the 
Society. 

Half of the available space will be allotted to 
trade displays, which are to be highly attractive, 
whilst the remainder of the exhibition will be 
given up to the apparatus of members. There is 
every indication that the exhibition will be a success, 
and: the demonstrations of broadcast reception 
which have been arranged should provide & very 
attractive feature. 


R.S.G.B. to Broadcast. 

By courtesy of the B.B.C., the Committee of 
the Radio Society of Great Britain are to be allowed 
a short period each Thursday evening at about 
7.25 p.m. for broadcasting matters of interest 
to their members and to experimenters generally, 
and announcing forthcoming events. ‘The first 
of such transmissions will take place on Thursday, 
October llth, at 7.25 p.m., and will be radiated 
simultaneously from all broadcasting stations so 
that the members of the Radio Society and all 
affiliated societies should have no difficulty in 
picking up the messages. Dr. Eccles, the President 
of the Radio Society, has promised to make the 
first transmission. 


Northampton Polytechnic Institute. 

A copy has been received of the educational 
announcements of the Northampton Polytechnic 
Institute for the evening classes of the coming 
session. It is interesting to note that under the 
section devoted to Radio Telegraphy and Telephony, 
the following statement is made :— 


“ As it is now quite common for students to 
enter this new branch of the subject direct and 
without previous training in the older forms of 
telegraphy and telephony, the work in this 
section has recently been developed so as to 
embrace both elementary and advanced classes. 
These classes include lectures, laboratory and 
exercise work. In the laboratory there is now 
available excellent equipment for both elementary 
and advanced students, and the Polytechnic is 
licensed by the Postmaster-General as a radio 
telegraphic station from which, under the ofticial 
regulations, messages can be transmitted, and 
at which they can be received. In the session 
1923-24, therefore, there will be two complete 
courses—an elementary (or A) course, and an 
advanced (or B) course.” 


Lectures by Professor Fleming. 


“ Ionic and Thermionic Valves ” is the title of 
a series of six lectures which are to be given by 
Professor J. A. Fleming at University College, 
London, W.1, on Wednesdays at 5 p.m., beginning 
on October 24th. The course is open to a limited 
number. A syllabus of the lectures and particulars 
as to fees can be obtained on application to the 
Secretary, University College. 


R.S.G.B. and Transmitters. 


The letter of the President of the Radio Society 
of Great Britain recently sent to all holding trans- 
mitting licences has met with a ready response, and 
it is evident that the formation of a ‘‘ Transmitter’s 
and Relay Section” of the Society meets with 
general approval. A scheme is shortly to be 
placed before those who have replied to the letter 
and intending members are reminded that this 
section will be open not only to members of the 
Radio Society of Great Britain, but to members 
of affiliated societies, and also to those who belong 
to no society. A representative committee will 
be set up for the transmitters’ section, and they will 
have their own meetings for discussion and the 
organisation of relay work. Mr. Philip R. Coursey 
and Mr. Maurice Child are collaborating with the 
President in arranging the details of this section. 


The Schools Radio Society. 


Arrangements are now in progress with the 
object of evolving a scheme of co-operation between 
the Schools Radio Society and the Radio Society 
of Great Britain. Details of the new plans will 
shortly be made public, and in the meantime 
secretaries of School Radio Societies not at present 
included in the organisation are strongly urged 
to communicate with the organising Secretary of 
the Schools Radio Society, Mr. R. J. Hibberd, 
Grayswood Mount, Haslesmere, Surrey. 


Wireless and the Blind. 


Highly practical sympathy towards the blind 
was shown by the Brighton and Hove Radio Society 
when, on Saturday, September 15th, they pre- 
sented a three-valve wireless set to St. Dunstan’s 
Annexe, Brighton. 

The presentation, which took place in the lounge 
of Portland House, was attended by a distinguished 
company, including Capt. Ian Fraser, Chairman 
of the Blinded Sailors’ and Soldiers’ Hostel, London. 
In expressing the grateful thanks of all connected 
with St. Dunstan’s, Capt. Fraser said that the set 
possessed an added value by reason of the fact 
that it had been designed and constructed by 
members of the Society. 

The ceremony concluded with a brief demonstra- 
tion. 


Concerning Transmitters. 

We would again remind transmitters of the 
advisability of employing the phonetic or “‘ ac, 
beer ’’’ method of pronouncing call letters. Many 
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QUESTIONS AND ANSWERS 


‘*F.W.L.’’ (Sheffield) asks (1) For a diagram 
of a four-valve receiver, one H.F., tuned anode 
cou pled, detector. and two L. F. valves, with Dewar ty pe 
switch to cut out the H.F. valve, and double pole 
change-over switches to connect the telephones or loud- 
speaker at will, and to couple the reaction cou with the 
closed circuit inductance or with the anode inductance. 

(1) The diagram is given in Fig. 1. 


‘Seles: 


BOD 


is not correct. (2) Tuning 
coils are essential in this receiver. (3) The correct 
diagram of this receiver is given in Fig. 2. For 
the reception of British broadcast transmissions, 
basket coils wound on a former 1}” in diameter, 
and having the following numbers of turns, should 
be constructed. Aerial tuning inductance, 40 turns ; 
reaction inductance, 50 ‘turns. 


(1) The diagram 


Fig. l. “ F.W.L.” (Sheffield). Receiver with H.F., valve rectifier and two note magnifiera. Switches 
are provided to switch the first valve, change the reaction coil connections, and to join telephones or a 
loud speaker to the last valve. 


“XYZ.” (Gosport) submits a diagram of 
a three-valve receiver, and asks (1) For criticism 
of the diagram. (2) Are tuning cotls necessary 
with this set when receiving broadcast transmissions 
with a frame aerial. (3) For a diagram including 
the tuning coils, and giving suitable dimensions 
of basket coils for the reception of British broadcast 
transmissions. 


‘*GAMMA "’ (Dollis Hill, N.W.10) aske 
(1) How to become a member of the Institute of Radio 
Engineers. (2) Where to apply for particulars 
of the examination for the P.M.G’s certificate. 

(1) Apply to the Secretary, Institute of Radio 
Engineers, College of the City of New York, N.Y., 
oe (2) Apply to the P.M.G., G.P.O., London, 


Fig. 2. ‘* X.Y.Z.” (Gosport). 


Connections of a receiver with H.F., rectifier and note magnifier. 
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* E.A.T.” (W. Kilburn) asks (1) Would it 
not be advisable to use a small variable condenser 
with a variometer. (2) For a diagram of a crystal 
receiver employing a variometer with variable con- 
denser and a one-valve L.F. amplifier. ` 

(1) The use of a small variable condenser is an 
advantage when tuning to the higher wavelengths 
of the variometer range. . (2) The diagram is given 
in Fig. 3. 


Fig. 3. “ E.A.T.” (W. Kilburn). A simple set 
consisting of a note magnifier added to a crystal 
receiver. , 


‘* E.H.O.” (Leytonstone) asks (1) How could 
a wireless recording instrument be made, utilising 
a ““ Weston” moving coil relay. 

(1) We would refer you to the issues of this 
journal of October 29th to November 26th, 1921, 
with reference to the discussion before the Wireless 
Society of London, on “ Some Methods of Recording 
Wireless Signals.” 


‘““R.A.G.” (Broxton) asks questions about 
the Armstrong Super-Regenerative Receiver. 


The Armstrong receiver is suitable for use only 
on short wavelengths. We recommend that you 
construct a receiver according to the instructions 
given by ‘‘5 HZ ’’ in the issue of August 15th, 
1923, and to add power amplifying valves in the 
ordinary way if required. 


** W.S.N.’’ (Shoreditch) describes two types 
of Armstrong receiver, and asks which of the two 
18 the better. 


We think the circuit No. 2 best suited to your 
needs. “ D.E.R.” valves may be used with a 
consequent lowering in weight of the apparatus 
but the results obtained will not be so good as with 
power valves from the point of view of strength. 


‘' B.C.” (Bootham School) referring to circuit 
No. 84 of “ The Amateurs’ Book of Wireless Circuits,” 
asks (1) For dimensions of a variometer suitable 
for use in this circuit. (2) The values of condensers 
C, and O,. (3) Dimensions of H.F. choke. 


We think you would have great difficulty in 
making up a wavemeter of this type, and would 
recommend the use of circuita 82 and 83 in the 
above-mentioned book. 


“* J.¥.’’ (North Berwick).—The wavelength 
tables given on page 351 of the issue of June 16th, 
used in conjunction with the inductance curves 
on pages 696-7 of the issue of August 22nd, 1923, 
will give all the information required. 
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‘* J.W.H.C.’’ (Manchester) asks (1) For 
particulars of basket coils to tune from broadcast 
wavelengths to 2,600 metres. (2) If there is a simple 
method of calculating the wavelength of basket coils. 
(3) For a practical circutt diagram of a one-valve 

le magnification receiver. (4) For an explana- 
tion of certain tuning effects noticed in his receiver. 

(1) Try a series of five coils having 50, 80, 120, 
200, and 300 turns on the former you describe. 
(2) Find the mean diameter of the coil and then 
treat as for a cylindrical inductance of this diameter 
having the same number of turns. See the wave- 
length and inductance tables and curves in the 
issues of June 16th and August 22nd respectively. 
(3) We would refer you to the article on ‘A One- 
Valve Dual and Crystal Receiver” in the issue 
of August 22nd. (4) Your trouble is due to the 
fact that you are using too small an A.T.I. Try 
a No. 75 D.L. coil. 


‘*LOUD SPEAKER ” (Leamington) asks 
questions about the “ Filter Feed Circuit for Loud 
Speakers,” described in “ The Wireless World and 
Radio Review” of July Tth, 1923. 


(1), (2) and (3) You might use a former 24” 
diameter and 4” long, and an iron wire core 4” 
in diameter. The wires should be sufficiently 
long to permit of their being bent back over the 
windings as in the construction of some intervalve 
transformers. The No. 34 D.S.C. wire may be run 
straight on to the former; we are afraid that you 
will find regular winding in layers rather difficult. 
(4) We do not think that there will be an ap- 
preciable diminution in volume. 


NOTE —Thts section of the magazine is 

° placed at the disposal of all readers 
who wish to receive advice and information on matters 
pertaining to both the technical and non-technical 
sides of wireless work. Readers should comply 
with the following rules :—(1) Each question should 
be numbered and written on a separate sheet on one 
side of the paper, and addressed ‘‘ Questions and 
Answers,” Editor, The Wireless World and 
Radio Review, 12/13, Henrietta Street, London, 
W.C.2. Queries should be clear and concise. (2) Be- 
fore sending in their questions, readers are advised 
to search recent numbers to see whether the same 
queries have not been dealt with before. (3) AU 
questions will be answered through the post. Those 
of general interest will also be published. (4) Every 
question, except those under (5) below, should be 
accompanied by a postal order for ls., or 3s. 6d. 
for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current 
issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and 
Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This 
coupon should accompany the question submitted, 
together with a stamped addressed envelope. The 
free coupon is valid for the current week only. (6) 
In view of the fact that a large proportion of the 
circuits and apparatus described in these answere 
are covered by patents, readers are advised, before 
making use of them, to satisfy themselves that they 
would not be infringing patents. (7) Four questions 
ta the maximum which may be sent in at one tème. 


‘ 
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reports of “‘ doubtful” stations are still received 
and in many cases it is certain that the use of the 
phonetic system would save contusion and mis- 
taken identity. A valuable plan for ensuring 
correct recognition of the transmitter is the sending 
of the call letters in morse at the conclusion of 
each transmission. 

Christiania Heard Again. 

Another report of clear reception of the Christiania 
broadcasting station has reached us from Hawick, 
Scotland, where Mr. William Reid, using a two- 
valve set (H.F. and D.), obtained very distinct 
telephony. 

Radio Transmitters’ Society. 

The first lecture held under the auspices of the 
newly formed Radio Transmitters’ Society will 
take place at 6.30 p.m. on Wednesday, October 10th, 
at the London School of Economics, Houghton 
Street, Aldwych, when Capt. H. J. Round, Chief 
of the Research Department of Marconi’s Wireless 
Telegraph Company, Limited, will open the pro- 
ceedings by delivering a lecture upon ** The Control 
of a Wireless Transmitter.” 

Transatlantic Tests. 

The many reports of the long distance reception 
published in these columns during the last few 
weeks have shown to what extent the approach 
of winter has revived interest in such feats. The 
proposed Transatlantic Tests should therefore have 
a greater appeal than ever. It wil] be remembered 
that such tests were carried out last December 
with extraordinary success, the American si nals 
being picked up every night of the test. This winter 
tests on a much larger basis are contemplated. 
A full programme is being arranged by the Radio 
Society of Great Britain, and all experimenters 
interested are asked to co-operate so that the tests 
may be successful and not merely result in useless 
jamming of each other’s efforts. 

The Post Office authorities have already intimated 
to the Committee of the Radio Society of Great 
Britain that they are not averse to the granting 
of special facilities provided the tests are organised 
on a proper basis. . É 

Any member of the Radio Society who is desirous 
of taking part is invited to communicate with 
the Hon. Secretary, and members of affiliated 
societies should make application through their 
own local secretaries. 

The Western District Affiliated Societies. 

A meeting of the Western District Affiliated 
Societies was held at the General Engineering 
College, Earl’s Court, on the evening of October 3rd. 

The meeting was attended by representatives 
from the aftiliated societies concerned, with 
Dr. Gordon Wilson in the chair. 

At the request of the meeting, Mr. L. Bland 
Flagg of Paddington, consented to act as hon. 
secretary to the meeting for the purpose of report- 
ing the proceedings. Mr. J. H. Reeves, Western 
District representative on the Radio Society ‘of 
Great Britain, read a paper describing the objects 
of the meeting, and suggesting that the societies 
represented should form a local association with 
which Mr. Reeves could keep in touch, in order to 
give the societies direct representation on the 
Committee of the Radio Society of Great Britain. 
A resolution was passed unanimously that an 
Association of the Western District Metropolitan 
Affiliated Societies should be formed. 


An abstract of the paper read by Mr. Reeves will 
appear in an early issue of The Wireless World, in 
order that other representative groups may have 
the opportunity of taking advantage of the 
suggestions contained therein. 


Radio Society of Great Britain. 

An ordinary meeting of the Society was held at 
the Institution of Electrical Engineers at 6 p.m. 
on Wednesday, September 26th. Following the 
reading and confirmation of the minutes of the 
previous meeting, the President, Dr. W. H. Eccles, 
F.R.S., delivered an interesting address on 
‘** Wireless, Topics.” 

At the conclusion of the meeting the following 
were elected to the membership of the Society :— 

Membership.—Dr. Alfred Iles, W. Bruce Banner- 
man, Major E.. N. Crankshaw, F. L. Devereux, 
P. P. Eckersley, W. F.. Hurndall, Lt.-Col. Frank 
Hall, G. W. Ogden, Capt. T. E. Longridge, J. E. 
Wilkes, I. G. Samuel, Gordori Castagnoli, E. R. 
Hollis, Jas. B. Seymour. 

Transfer to full Membership.—R. H. Herbert. 

The following Societies have been accepted 
for Affiliation :— 

Carmarthen and District Radio Society, The 
Thornton Heath Radio Society, The Prestwich 
and District Radio Society, Salisbury and District 
Radio Society. 


The enclosed cabinet receiver of Mr. L. C. Solomon, 
of Faversham. The neat arrangement of the 
apparatus is particularly commendable. 
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FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER 10th, 


East Ham and District Radio Society. At 7.30 pm. At the 
Church Army Social Centre, Barking Road, E.6. Informal 
Meeting. 


Tottenham Wireless Society. At 8 p.m. At the Institute, 16, ` 


Bruce Grove, N 17. Lecture by Prof. A. M. Lowe (President), 


Radio Transmitters Society. At 6.30 p.m. At London School of 
Economics, Houghton Street, Aldwych. Lecture: ‘* Control 
of a Wireless Transmitter.” By Captain H. J. Round (Chief of 
Research Dept., Marconi’s Wireless Telegraph Co., Ltd.). 


THURSDAY, OCTOBER 11th. 


Hackney and District Radio Society. Lecture: 
Relays and their Applications and Developments.” 
R. M. Lucy (of Messrs. S. G. Brown, Ltd.). 

and District Radio Society. Informal Meeting. 


FRIDAY, OCTOBER 12th. 


Wembley Wireless Society. ‘A Wir-less Evening with the 
Lantern."’ Conducted by Mr. A. H. Hawk’ng. 
The Leeds Radio Society. At 7.30 p.m General Meeting. 


MONDAY, OCTOBER 15t:. 


K ngston and District Radio Society. Demonstration of Flewelling 
Circuit. By Mr. H. F. Keen. 


TUESDAY. OCTOBER 16th. l 
Plymouth Wireless and Scient tic Ssvety. General Dis us-!on. 


WEDNESDAY, O°TO3ER 17th. 

Ralio Sox‘e'y of Grea. Bri aii. At 6 p.m. At the Institution o 

tlecti. a Engine rs. laformal Me-ting. A Discussion ou 

“Snort Wave Reception” wil be opened by Mr. P. R. 
Coursey, B.Sc. 


* Some Early 
By Mr. 
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Correspondence 


Multilayer Coils. 


To the Editor of THE WIRELESS WORLD AND 
Ravio Review. 


Sir,—With reference to the article appearing 
on page 863 of the September 26th issue of The 
Wireless World and Radio Review on the subject 
of Multilayer Coils, written by Mr. W. James, 
I notice in describing Fig. 137, same is referred to 
as a ‘‘ Telefunken Coil.” E 

I beg to inform you, however, that this method 
of winding coils was invented by me in 1901 when 


I was assistant to Prof. Slaby in Berlin. In 1904 
I became chief engineer to the Telefunken Company, 
to whom I introduced this type of coil, and Mr. W. 
James is under a misapprehension in attributing 
the device in question to the Telefunken Company. 


Yours faithfully, ' 
(Sgd.) Dr. GEORG SEIBT. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 


FOLLOWING EUROPEAN STATIONS : 


GREAT BRITAIN. 

LONDON 2 LO, 369 metres; MANCHESTER, 2 ZY, 385 metres ; 
HAM, 5 IT, 420 metres; CARDIFF, 5 WA, 353 metres; 
NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 SC, 415 metres. 
Regular moming and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. (210 only), 
3:30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 p.m. (2 LO only), 


30 to 10.30 p.m. 

FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 a.m., 
Meteorological Forecast; 11.15 p.m., Meteorological Report and 
Forecast; 2.30 p.m., Financial Bulletin (Paris Bourse); 5.10 
p.m., Concert; 6.20 p.m., Meteorological Forecast; 10.15 p.m., 
Meteorological Report and Forecast. Sundays, 5.20 p.m., Concert 
and Meteorological Report. 

PARIS (Compagnie Francaise de Radiophonie Emissions 
“ Radiola’’), 1,730 metres. Daily, 11.30 am. Exchange News, 
11.45 a.m. News and Concert, 3.45 p.m. Commercial Intelligence, 
4 p.m. Concert 7.30 pe News, 8 p.m. Concert, Tuesday and 
Friday, 4 to 5 p.m., Dance Music. Thursday and Sunday, 9 to 
9.45 p.m., Dance Music. 

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 7.30 p.m., Concert. Saturday, 5.30 to 
6.30 p.m., Concert. 

LYONS, YN, 3.100 metres. Weekdays, 9.45 to 10.1§ a.m., 
Gramophone records. a 


LYNGBY OXE, 2,400 metres. 9.30 a.m., 3.30 p.m., and 8.45 p.m. 
Meteorological Report in Danish, 7.30 p.m. to 8.45 p.m., Concert 
(Sundays excepted). 


HOLLAND. 

THE HAGUE, PEGG, 1,050 metres. Sundays, 2.40 to 5.40 p.m., 
Concert. Mondays, 8.40 to 9.40 p.m., Concert. Thursdays, 8.10 
to 10.10, Concert (temporarily suspended). 

THE HAGUE (Heusen Laboratory), PCUU, 1,050 metres. Sundays 
9.40 to 10.40 a.m., Concert. Tuesdays, 7.40 to 9.40 p.m., Concert. 


THE HAGUE (Velthuisen), PCKK, 1,050 metres. Fridays, 
8.40 to 9.40 p.m., Miscellaneous. 
IJMUIDEN (Middelraad), PCMM, 1,050 metres. Saturdays, 


8.10 to 9.40, Concert. 
P TERDAM, PA5, 1,050 metres. Wednesdays, 7.40 to 9.40 pm. 
oncert. 

M, PCFF (News Oftice Vas Dair), 2,000 metres. 
Daily, except Sundays, 7.50 to 8.10 a.m., 9.40 to 9.55 a.m., II.10 to 
1I.1§ a.m., 11.25 tO 11.35 a.m., 11.55 to 12.10 p.m., 12.45 to I p.m., 
2.40 tO 3.10 p.m., 3.55 to 4.10 p.m., News and Market Reports. 
1.10 p.m., I.25 p.m., 1.40 p.m., 1.55 p.m., 2.10 p.m., 2.25 p-m., 
Stock and Bond Quotations. 


BELGIUM, 
BRUSSELS, BAV, 1,100 metres. Working days, 12 noon, 
Meteorological Bulletin. Daily, 4.50 p.m., Meteorological Bulletin, 
Tuesday and Thursday, 9 p.m., Concert. Sunday, 6 p.m., Concert 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, Sunday, 4,000 metres, 
Io a.m. to I1 a.m., music and speech; 2,700 metres, II a.m. to 
12 noon, music and speech ; Daily, 4,000 metres, 6 to 7 a.m., 11 a.m. 
to 12.30 p.m., 4 to 4.30 p.m., Financial and other news. 

EBERSWALDE (2,930 metres), Daily, 12 noon to x p.m., 7 to 
8 p.m. Tuesday and Saturday, 5.30 to 6.30 p.n., Concert. 


CZECHO-SLOVAKEIA. 

PRAGUE, PRG, 1,500 metres, 7 a.m., rz a.m. and 3 p.m., 
Meteorological Bulletin and News, 4,500 metres, 9 a.m., 2 p.m. 
ce -m., Concert. 

(near Prague), 1,000 metres. Daily, 6.20 p.m. Concert, 
Meteorological Report and News. 


. SWITZERLAND. 
GENEVA, HB 1 (Radio Club de Geneve), 1,100 metres. 
Thurs i tvs, 8.30 to 9.15 p.m., Concert (temporarily suspended). 
LAUSANNE, HB 2, 1,100 metres, Tuesdays, Thursdays and 
Saturdays, 4 p.m., Concert. Monday, Wednesday, Friday and 
Sunday, 7 p.m., Concert. = 
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WHY? 


By THE EDITOR. 


N the last issue of this Journal we referred editorially to the report of the Broadcasting 

Committee, and expressed the view that, taken altogether, the report and the 

Postmaster-General’s statement must be considered as a satisfactory solution of the 

immediate difficulties, and that it would be accepted with appreciation by almost 
every interested party. 

A further study of these two documents, however, leaves one at a loss to understand 
the reason for a clause in the Postmaster-General’s statement regarding the present 
experimental licence. The wording, it will be remembered, is as follows :— 

“ The existing Experimental Licence, at an annual fee of 10s., will continue to be 
‘‘ issued from the General Post Office to persons who are able to satisfy the 
‘* Postmaster-General that they desire the licence for bona fide experimental purposes 
“and are qualified to conduct experiments, and who will sign a declaration to the 
‘effect that they will not use the broadcast programmes except for experimental 
“6 purposes.” 

It is quite reasonable that, since the introduction of a Constructor’s Licence, the Post- 
master-General should call for satisfactory evidence that the applicant for an Experimental 
Licence requires it for bona fide experimental purposes, and is qualified to conduct experiments, 
but we would like to know the reason why owners of Experimental Licences must “ sign 
a declaration to the effect that they will not use broadcast programmes except for experi- 
mental purposes.” 

To begin with, this is a restriction which can never be enforced, as it would be impossible 
to check whether the broadcast programmes were being used for experimental purposes 
or otherwise, and secondly, we cannot see that any unfairness to any interested party 
would result if this clause were not included. After all, it is no fault of the experimental 
licence-holder (unless, perhaps, for the reason that he originated broadcasting in this 
country) that broadcasting should fill the ether between certain hours daily ; in fact, although 
it is a boon to the majority, it is often very much the reverse to the genuine experimenter, 
to whom alone the experimental licence will be issued in future ; but nevertheless, if it should 
happen that during the course of his experiments some other members of his household take 
pleasure in listening in to snatches of music, the experimental licence-holder, if he has a - 
conscience, should, we suppose, remember his declaration made when the experimental 
licence was issued to him, and, by some means or other, prevent any portion of the broad- 
casting programme from becoming audible in the sense of constituting entertainment. 

We can quite understand that, if the Postmaster-General had not introduced the 
constructor’s licence to meet the requirements of those who are primarily interested in broad- 
casting, and in the hobby of constructing their own apparatus, then the experimental 
licence might get into the hands of persons other than genuine experimenters, but now that 
there is no occasion for the Postmaster-General to issue experimental licences, except to those 
who satisfy him that they desire to conduct genuine experiments, we cannot see that there 
is any question of evading contribution to the B.B.C. which, in our opinion, would have 
been the only legitimate reason for the insertion of such a clause. 

If the right exists now for a clause to be inserted prohibiting the experimenter from 
listening in to broadcast transmissions, then the same right must certainly have existed 
in the days before broadcasting for commercial companies to insist that the amateur should 
not listen in to commercial transmissions. The experimenter and the experimental licence 
existed many years before broadcasting, and it is difficult to understand what circumstances 
have arisen now to justify the necessity for. such a declaration as is called for in the issue 
of future experimental licences. The only purpose which we see in the demand for this 
new declaration (if indeed it has a purpose) is to discount the value of the experimental 
licence and after a time serve as a means of indicating, so far as statistics are concerned, 
that the number of genuine experimenters is declining and that he is therefore a factor of 
lcss importance for consideration in future legislation. 
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HOME-MADE INDUCTANCE COILS OF LOW 
DISTRIBUTED CAPACITY. 


By VICTOR GABEL. 


N my work I make considerable use of 

home-made basket coils and modified 

honeycomb coils, because of their great 

convenience and possibility of rapid 
preparation. In the following article I shall 
endeavour to explain in detail the different 
methods of winding coils with small dis- 
tributed capacity and to give practical 
instructions for building them. 

After numerous experiments I selected 
one standard size of basket coil, which 
satisfies the wants of practice. For con- 
venience in the preparation of formers, a 
pattern, illustrated in Fig. 1, is used. Let 
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Fig. 1. A pattern to assist in rapidly making formers 
Jor basket coils. The inside diameter is 2” and the 
outside 4°’. 


us draw on a piece of thick, solid paste- 
board two concentric circles having re- 
spectively 2 ins. and 4 ins. diameter. For 
the same purpose, fibre, sheet brass and 
other rigid materials are very convenient. 
Let us divide the outer circumference in 
17 equal parts and make cogs, as shown in 
the drawing (Fig. 1). Cut them out with 
a sharp knife or scissors and make a hole 
in the centre with a pin. Then put 


such a pattern on a piece of cardboard 
about 1-2 mm. thick, pierce a pin through 
the centre, and, holding the pattern tightly, 
draw with a sharp pointed pencil a straight 
line along the ribs 0-1, 0-2, 0-3. . . . 0-17. 


L—-——. a9 

Fig. 2. When the former 

has been marked out with 

the aid of the pattern, the 

slots are cut as at ab— 
a'b’, etc. 


Now make marks at one of the cogs for the 


_ outer and inner radius, take the pattern off, 


and trace both circles. After cutting out 
the outer circle, make cuts with scissors at 
the lines ab, a'b’, a”b’, a°’b”’, etc., parallel 
to pencil lines OA (Fig. 2), so that 
aa’ = a’a"’, etc., is equal to } in. ora 
little less. Then with a sharp knife cut 
the angles b, b’, b”, etc., and the lines 
bb’, b’b’’. .. . The formers may be pre- 
pared in less than ten minutes. | 

‘By means of such a former and using 
different systems of winding, I get inductance 
coils of an equal diameter from o'I to I°5 
millihenrys, wound with No. 26 D.C.C. wire. 

Let us try now to wind. To commence 
with let us take the simplest winding, shown 
in Figs. 3a and 4a, where the circumference 
of the former is developed in a straight line. 
Beginning with any one of the slots, wind 
the first wire away from oneself, pass one 
cog, and bring the wire to yourself, passing 
one cog more, and so on. The fitch of the 
winding is the distance between the two 
points where the wire is passing in the same 
direction (in the diagram the pitch is marked 
with **). In this case the pitch is equal to 
I+ 1) =2 cogs. Now continue winding. 
You will note that after making one full 
turn, the wire is put in the same slot 
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from which you started winding, that is in 
the direction to yourself; but when the 
second turn is wound the wire will lie in 
the same slot but in the direction ‘ from 
oneself,” that is in the same direction as 
at the beginning of the winding. Let us 
stop again. After observing the winding 
with attention, you will note that all the 
cogs are covered with one turn of wire on 
each side, in every cut there will be found two 
crossed wires, and on further winding the 
cog will be covered with a 
second row of wire, which 
will be disposed in the same 
manner as before. Let us 
name a series the number of 
full turns of wire, after which 
the winding will be repeated. 
In the present case the 
series consists of two turns. 
Winding further we shall get 
on our former about 17 series. 
It is easy to determine the 
number of turns of a wound 
coil. Let us count how many 
times the wire was placed 
on one side of a certain cog. 
Multiplying this number by 
the pitch, which—as we shall 
see further—is always equal 
to the number of turns in a 
series, we Shall get the sought 
number of turns. Our coil 
has 17 X 2 = 34 turns. 


Let us now wind so that 
we miss two cogs from each 
side (Fig. 3b and 4b). The 
pitch is equal to 2+ 2=4, 
and in each series 4 turns 
are involved. Each cog is 
covered on both sides with 
two wires, and as before, two 
crossed wires are placed in 
the slots. Let us determine 
the number of series of a | 
finished coil by the number of wires lying 
against the slots. If it is equal to 17, the 
number of turns of the coil is equal 
17 X 4= 68. 

In Figs. 3c and 4c the winding is shown 
with a pitch equal 3+3=6 with six 
turns in a series, and in Fig. 3d a coil with a 
pitch 4 + 4 = 8 and with Io series, having 
10 X 8 = 8o turns. Let us try now to wind 
with asymmetric pitches, combining the 
number of cogs omitted in front and behind. 
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For instance in Fig. 4d a system of winding 
is shown in which on one side one cog is 
omitted, while from the other side three cogs 
are omitted. The pitch is equal I + 3 = 4. 
After winding on one series, you will see 
that there are 4 full turns. When the 
winding. is completed the coil will have 
I7 series, with 17 X 4 = 68 turns, differing 
from those wound before, in that one side 
of it is flat. 

It is sometimes difficult to determine the 


Fig. 3. Basket coils wound with different pitches, a having the pitch 


number of series in a coil wound with a 
pitch more than 2 + 2 cogs, because the 
winding is very complicated. Yet, observing 
the winding attentively, you will note that 
the wire is placed at some points in 
parallel rows, which are especially clearly 
seen if the winding is done accurately. 
Let us count the number of these rows, 
repeating the count at several points to 
check. The number obtained will give 
you the number of series. In the former 
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example the number of series is most easily 
determined on the other side of the coil, 
where one cog only was omitted. It is 
equal to the number of wires disposed on 
any cog. In Fig. 3d the point, where the 
rows of wire are well seen, is marked with 
two parentheses. 

It is not rational to take more than 4 cogs 
on our former (that is to take the pitch 
more than 4 + 4 = 8), because with 5 cogs 
the wire lies too close to the centre and would 
little affect the value of the inductance. 
Below is a table with all possible combina- 
tions of the pitch &’, the full number of 
turns N and approximate values of in- 
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turns of the wire. Let us express this re- 
lation by the formula L = kN*®, where k 
is the coefficient, depending upon the 
geometric dimensions of the coil, and N 
from the above is equal to As, where s equals 
the number of series in the winding. If we 
wind a number of coils with different pitches, 
but of the same diameter and on the same 
formers, then s will be the same for all the 
coils. Suppose we wish to know the in- 
ductance of these coils only approximately, 
say to 10-20 per cent., then we can also 
take k the same for all the coils, because 
we can neglect in this case the different 
thickness of the coils, wound with different 


ductance L in millihenrys for several coils, pitches. Supposing k and s constant, we 
wound on the former 2” x 4” with 17 cogs, can write ZL = ks?k? = Kh®, where 
LJ 
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Fig. 4. Examples of different methods of winding basket coils ; A to D using one wire, and E to F with two 


wires simultaneously. The windings D and E have asymmetric pitches. 


The distunce between ** ts the 


** pitch,” of the winding. 


the wire being No. 26 D.C.C. The number 
of series is everywhere 17. 

h |N LmH h N | imu | 
— EPEE, 
'l1+1=2. 34 | 0-11 | 2+3=5 85 0-46 
'1+2=3 51 | 0-23 | 2+4=6 102 | 0:77 
1+3=4 68 3+3=6 102 0-81 
1+4=5 85 3+4=7 119 1-0 
2+2=4, 68 | 0-4 | 4+4=8 13 | 


136 | 


Of course one can wind small inductances 
by increasing the pitch and reducing the 
number of series, because then the capacity 
of the coil is very little. Yet I often prefer 
to wind all coils of the same diameter for 
the following reasons. As is known, the 
inductance of the coil depends upon its 
geometric dimensions and the number of 


K = ks*. We see that the inductance is 
approximately proportional to the square 
of the pitch. The above-mentioned table 
emphasises this statement. Knowing, for 
instance, the inductance of the coil wound 
with the pitch (Ir + 1), one can check 
approximately the inductance of any other 
coil wound with another pitch and vice 
versa. 

The wavelength is determined by the 
formula A=k’ vV LC. Then with the constant 
capacity C we shall have À = k' VY KRC =K'h 
where K’ is written for the product of the 
constant values k'v KC. Hence, knowing 
the wavelength corresponding to a certain 
capacity and pitch of the winding, it is 
easy to calculate the approximate wave- 
length with other pitches and the same 
capacity. 
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If you intend to design a basket coil of 
other dimensions and with another number 
of cogs, you must have in view the following. 
In order that the coil shall have the smallest 
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The wooden former used in the construction 
of plaited honeycomb coils. 


Fig. 5. 


possible distributed capacity, it is necessary 
to so dispose the winding that parts of 
the wire, having a considerable potential 
difference, are either spaced apart one 
from the other, or crossed at an angle ; 
the closer this angle to 90 degs. the 
better. If a basket coil is wound regularly 
and accurately, this condition is always 
fulfilled. Let us make any winding in two 
series (for instance, with a pitch 3 + 3) 
. and observe it attentively. You will see 
that the wires of the same series are crossed, 
and the parts of the wire lying parallel 
belonging to different series and possessing 
a certain difference of potential, are separated 
by a wire passing among them. 

To make such a winding possible, it is 
necessary that the number of cogs of the 
former and the pitch have no common 
divisor, while the number of cogs may be 


even or odd. For instance, the former with 
16 cogs permits a pitch to be I + 2 = 3, 
2+3=5,3+4=7, but does not permit 
h=1+1=2, 1+3=4, etc. On the 
former with 15 cogs we may wind with 
h=2+2=4,1+3=41+1=2, etc, 
but we may not take h=3+3=6, 
2 + 3 =5,etc. On the formers with a prime 
number of cogs, we may wind with any 
pitch. 

In choosing the number of cogs, it is 
necessary to give consideration to their 
rigidity, for if the number is too large, then 
the cogs at the foundation will be too narrow 


Fig. 6. Specimen of plaited honeycomb 
cou, having 600 turns and an inductance 
of 60 mH. 


and will easily bend or even break. Usually 
I find the approximate number of cogs N 
with the formula 

l N < 8d 
where d = the inner diameter of the former 
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in inches. I use cardboard a little more 
than I mm. thick. 

Increasing the diameter of the former, 
we may get a basket coil with a large 
inductance; for example, I have coils 
with diameters of 3” x 6” and N up 
to 2x cogs. Their inductance reaches 
6-7 mH, yet for this purpose, especially 
when one desires to have a coil of small 
dimensions (which is in most cases more 
profitable), it is better to use another 
winding, similar to the winding of honey- 
comb coils. Let us name such coils “ plaited 
honeycomb coils.” 

Such a coil (unilateral) is represented in 
Fig. 6. The former, as is to be seen in 
Fig. 5, consists of two equal rows of spokes 
cach 4 in. diameter, in the actual case 25 
in each row. Its inner diameter is 3 ins., 


i 
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more. First let us glue all the circles 
accurately one with the other, squeeze in a 
press for an hour, then let us glue on 
each side a cogged circle, observing that 
the inner circles are concentric with 
the outer ones, and that the cogs of both 
the circles are accurately placed one opposite 
the other. 

An example of a unilateral winding is 
shown in Fig. 7b (full line). From both 
sides there are two cogs passed and by passing 
from one side to the other — 7 cogs. There- 
fore the “lengthened ” pitch is equal to 
2(7+2) = 18. On our former 16 series 
may be wound (the wire being No. 26 D.C.C.), 
and the total number of turns will be 
16 x 18 = 288. The inductance is about 
5°3mH. One can wind also with a 
“ shortened ” pitch 2(6 + 2) = 16 and get 
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Fig. 7. Examples of methods of winding plaited unilateral pene coils with one and two wires. The 
pitch is shown thus **. 


the outer diameter 5 ins. The winding is 
shown on a developed diagram Fig. 7a. 
The wire passes all the time from one side 
to the other, while the pitch consists of 
two half-pitches ; in the actual case the pitch 
is equal to 2 X I2 = 24, the half-pitch 
4+ 8= 12. Effectually, this winding 
differs in no manner from basket-coils. 
The series has here also the number of 
full turns equal to the pitch, in the present 
coil—24 turns. Its inductance is about 
6o milihenrys, but I have another coil, 
wound by the same system, the inductance of 
which is equal to 140 mH. 

Let uscut from a pattern two cogged circles 
from cardboard not less than 2 mm. thick 
and some more circles of diameter 2 ins., 
so that when the latter are stuck together 
we have a cylinder ĝin. thick or a little 


256 turns. Taking the pitch equal to 
(I + 6) + (2 + 6) = 15 or (2 +7) + (3 + 7) 
=I9g, we shall get a winding similar to duo- 
lateral winding. We should not pass on 
more than 4 cogs, as in basket coils, 
and furthermore, in passing from one 
side to the other, we should not pass more 
than h’ = I0 cogs, otherwise the wires of 
two contiguous layers will lay under a too 
sharp angle, the capacity of the coil will 
increase, and the winding will become 
generally inaccurate. Thus the greatest 
pitch is equal (10 + 4) + (10 + 4) = 28, 
which will give a “ multilateral coil.” 

In designing plaited honeycomb coils of 
any other dimensions, one should follow 
the rules indicated for the construction of 
basket-coils. The pitch and the number 
of cogs N ought not to have a common 
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divisor and N should equal about 8d (if 
the cardboard has a thickness not less than 
2mm.). If the former consists of a series 
of spokes, as shown for instance in Fig. 5, 
N can be larger. To prevent the wires 
crossing between the circles with too small 
an angle, the coil must not be too narrow. 
Let us take the spacing between the circles 
from 1/5 to 1/6D, where D is the outer 
diameter in inches. Secondly, kh’ must be 
from 0-3 to 0-4 N approximately, and not 
more than 0-8 aN. Since the number of 
cogs passed on the sides of the former must 
not exceed 4, the greatest possible pitch (and 
consequently the greatest number of turns 
in the series) will be determined by the 
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Fig. 8. 
windings. 


Specimens of basket coils with two 
Both windings are put on together. 


value h max. = 2(h'+ 4). We can find 
the component parts of the pitch by taking 
the difference 4 — 2h’ and dividing it in 
two parts, m and n, each of them not ex- 
ceeding 4; then the pitch h = h’+m-+h'-+-n. 

Example: It is required to design a coil 
with an inner diameter d = 2} ins., and an 


outer diameter D = 3}ins. We will find 
N=8 x 2} = 18, let us take N = 19; 
a=} x3} to ¢x3=8: k= 
03 X 19 to 0-4 X 19 = I6 or 7; kmax = 
2(0°8 x $ x 19 + 4) = 26 to 27 (k'max = 
g to 10); let us take, for instance, 4 = 21, 
then kh — 2h’ = 21 —2xX7=7; we take 
7 =3-+4and we get Ah=7+34+71+4=21. 

The basket and plaited honeycomb coils 
can be wound with two wires simultaneously. 
Several examples are given in Figs. 4e, 
4f, 7b, 7c and 8. The coils 8a and 8c are 
wound with parallel turns, while 8b is 
wound on the former with 2 x 9 cogs. 
One wire is passed through the odd slots 
I, 3,5... ., the other through the even: 
2,4,6.... In Fig. 4f a diagram of the 
winding is shown, analogous to the coil 
8c, while on the diagram 4e both the wires 
are crossed in slots; consequently, the mutual 
capacity of windings is reduced. A specimen 
of a double winding of the plaited honey- 
comb coil is shown in Fig. 7b and 7c. On 
the diagram 7b the natural capacity of the 
two windings will be a little less than on the 
scheme 7c. On the last one the former has 
on each side 2 x g slots, that is a separate 
row for each winding. The coils with 
double winding can be used for H.F. trans- 
formers also for heterodynes. 

I use finally a third method of winding 
coils with small distributed capacity, which 
gives very light coils, because they have no 
formers. As the construction of such coils 
is similar to the lace-weaving, let us name 
them ‘lace coils.” Two samples of lace 
coils are shown in Fig. 9. They are 
wound on nails or pins, fixed in a piece of 
wood on two or more concentric circles. 
The wire is impregnated during the winding 
at crossing points with a thick varnish, for 
instance, shellac or celluloid varnish. When 
the winding is finished, varnish all the 
accessible points of crossing and let them 
dry for 24 hours. When the varnish 1s 
dried, take out the nails and remove 
the coil. The big coil, for instance, with 
Ir nails fixed on the circumference of 
diameter 44 ins., and with 11 nails on 
the circumference of 34 ins., has about 
60 turns. The inductance is 0:44 mH. 
The fundamental principles of the winding 
are the same as for basket coils, with a 
difference, however, that we must try— 
in order to attain a greater rigidity of the 
coil—to get more crossing-points. Thus 


OcTOBER 17, 1923 


in the above-mentioned coil the wire was 
wound firstly by zig-zags, at the next turn 
on the outer circumference, passing one 
nail each time, then again by zig-zags, etc., 
modifying the system of winding with every 
tum. We can give full freedom to our 


Fig. 9. 


Specimen of lace coil, having very small 
capacity and weight. 


inventiveness and modify the winding in 
different ways, varying the number of nails 
passed, or taking different pitches, changing 
them at every turn or in every series, etc. 
We must not forget the general principles 
of winding mentioned in the foregoing 
text, and we must avoid to lead the wire 
with too sharp bends, because in that case 
the resistance of the coil increases uselesSly. 
In Fig. 10 is shown a sample of the scheme 
of lace coil winding with ọ turns in the series. 
As a matter of fact, those coils can also be 
wound with two wires simultaneously. On 
the same principle it is possible to arrange a 
winding on a wooden cylinder, on the cir- 
cumference of which two rows of nails are 
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fixed. The finished winding will be similar 
to that shown for plaited honeycomb coils. 
Loosing the winding from the nails, and | 
taking it cautiously from the cylinder, we 
shall get a very nice lace-coil type of honey- 
comb. 


In conclusion, a few words about the fixing 
of the ends of windings may be helpful. In 
basket-coils I begin by drawing the wire 
through a hole in the middle part of the 
coil, and then put the end of the wire 
under the winding near the centre (in most 
cases it is possible to put it through along 
the points of crossing of the wires in the 
slot; or one can carefully make a space 
with a thick knitting needle or an awl). 
Sometimes, on the contrary, it seems more 
convenient to have the ends of the wires 
at the circumference of the coil. Then the 
beginning of the wire is passed through a 


Fig. 10. Example of one of the many possible 
systems of winding lace coils. One turn is shown for 
the sake of clearness with a thick line. 


hole in the cog, round the outstanding end 
of the cog and bound witha thread to the last 
turns of the wire. In plaited honeycomb 
coils I always fix the ends with the second 
method, and in the lace coils it is natural 


to bind the ends with a thread during the 


winding, while the coil is not yet taken off 
from the former. It is best to bind the 
ends at several points and to several turns. 
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BUILDING THE THREE-VALVE RESISTANCE 
COUPLED AMPLIFIER.* 


By F. H. 


HE merits of resistance-coupled 

ow-frequency amplification have 

been dealt with, and in this article 

the necessary constructional data 

is given for building an instrument embody- 
ing the principles described. 

It will be noticed from the accompanying 


HAYNES. 


or porcelain, while valve holders must be 
sought out which are provided with pro- 
jecting pins for connections and with 
flanges for attaching to the wood. The anode 
resistances must be of reliable make and 
capable of carrying the required current 
without heating or fluctuating in resistance 


The complete resistance coupled amplifier raised from the box container. 


illus rations that the customary ebonite 
panel for mounting the components is not 
made use of. This is a feature that may be 
brought into almost any design providing 
suitable components are selected. The 
mounting panels are of wood, and the 
resistances, valve holders, etc., are of such 
patterns that no portion of the circuit 
comes into contact with the woodwork. 
The filament resistances are of the type 
which are mounted on moulded Bakelite 


*The general principles of this amplifier were 
dealt with on p. 35, October 10th, 1923. 


value, and can be procured with mounting 
clips of a particularly convenient type. Three 
of 60,000 ohms resistance and one of 
100,000 ohms resistance are emp -oyed.. 
The three grid leaks each have a value 
of 0-5 megohms. In the grid circuits are 
connected condensers of 0-2 microfarads 
capacity. This value is not critical, and may 
be roughly between 1/,, and 1/, mfds. 
Various patte ns are available, the most 
well known being those contained in flat tin 
cases. In the instrument shown, the author- 
made use of single sections removed from 
a high tension condenser having mica. 
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dielectric, but sufficient space is allowed for 
mounting condensers of almost any pattern. 
Numerous screws, terminals and ebonite, 
etc., will be needed as shown in the working 
drawings. 


The top panel. 


In making up the instrument the 
lirst step is to build the rack for 
carrying the condensers and resist- 
ances so that should it be found 
necessary to extend any of the 
dimensions owing to an unusua' 
size of grid condenser, allowance 
can be made in extra length or 
width in the containing box and its 
wooden top. In the design given 
the four condensers and holding- 
down plate occupy a thickness of 
2 ins. If this is exceeded the width 
of the main panel must be extended 
by a corresponding amount or one 
of the valves will foul the condensers. 
In assembling these condensers as a 
pack, pieces of thick cardboard or 
thin slips of wood up to 1/10 in. in 
thickness and soaked in paraffin wax 
must be inserted between them. The 
holders of the anode resistances are 
easily attached with 1/, in. by No. 4 
countersunk brass wood screws so that 
the clips do not come into contact 
with the wood. This mounting rack is 
made of hard wood, such as teak or 
mahogany, as is also the panel on which 
the valve holders and resistances are fixed. 
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Details of the wooden panel on which the resistances and 
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Little need be said concerning the fitting 
up of these latter components as the detailed 
drawings are sufficient guide. Two brackets 
of wrought iron strip are required for at- 
taching the rack to the panel. Such iron 
strip is easily obtainable, 
and it is necessary to 
hammer it while red hot 
for making the bend. The 
brackets may be faced up 
by filing where necessary, 
and look well if painted 
a dull black. 

It will be noticed that the 
. valves are accommodated 
beneath the panel, and fila- 
ment brightness observed 
through gratings. The 
changing of a valve necessi- 
tates the removal o the in- 
strument from the box, and 
for this reason special pro- 
vision must be made for 
picking up connection with 
the terminals, which for the 
purpose of convenience are 
mounted a the back. 


s% 


condensers are mounted. 


A strip of eight springs mounted on 
ebonite accomplishes this, details of 
which are given in an accompanying draw- 
ing. The springs are made from No. 28 S.W.G. 
1/, in. phosphor bronze strip, which is not 
very difficult to obtain. They are attached 
to the ebonite mounting piece by No. 4 BA 
by 3/16 in. cheese-headed screws prior 
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to bending. The bends can be made by 
placing a piece of 3/16 in. brass rod in 
position and turning up the ends. The 
ends of the terminals which project into the 
box must press firmly against the springs, 


Dimensional drawings of the terminal and 
connector strips. 


which gives a great advantage inasmuch 
as all circuits are broken, batteries discon- 
nected, etc., when the instrument is lifted 
from the box. 


Bolts and wooden piece for 


clamping up grid con- 
densers. 


resistance rack. 


The wiring up should receive special 
attention, and as this is a most important 
detail in the construction of th: amplifier 
every care should be taken to make a good 
job of it. No. 16 S.W.G. tinned copper 
is used as finer wires are not sufficiently 
` rigid to support themselves and remain in 
position. Several feet of the wire should be 
unrolled, and with one end fixed and the other 


Iron bracket for sup- 
porting condenser and 
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secured around the handle of a tool, tension 
should be. put on the wire until it can be 
felt to stretch. The ends are then snipped 
away, and the wire will be found to possess 
a rod-like stiffness, straight and rigid and 
entirely free from the slightest kinks. A 


Practical wiring diagram. 


very small pair of round-nosed pliers are 
needed to shape the lengths of wire and the 
paths taken must be carefully contemplated 
before the bends are made. It is thought 
possible that the actual routes taken by 
the leads can be traced in the accompanying 
photographs and those given in the previous 
issue. It might be mentioned that although 
the wires are well spaced, it is not necessary 
to consider, in any way, the slight capacity 
which can be obtained by the proximity 


, of leads as the currents carried are of low 


frequency. 

If the amplifier is operated from a crystal 
receiver, one must see that the crystal is 
connected on the aerial side of the telephones 
and not vice versa, for the capacity to earth 
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Dimensions of connector springs. The method of 

making connection to the grid leaks is also shown, 

and care must be taken not to overheat the leaks as 
they are wax filled. 
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This view shows the arra 


of the components. For clearness and good appearance only right- 


angle bends are made in the leads, which are enamelled in various bright colours. 


produced by the L.T. and H.T. batteries 
would provide a shunt path for the oscilla- 
tions. The telephone terminals of the crystal 
set must be connected to the amplifier so 
that the H.T. battery end of the first re- 
sistance joins the terminal which is earth 


Ye 


Troues Ya" Da EQUALLY SPACED 
ON | OWA PITCH CIRCLE AS SHOWN. 


connected in the receiver. These precautions 
apply only, of course, when the receiver is 
not of the loose-coupled type. When am- 
plifying from a crystal the 100,000 ohm 
resistance should be the first in circuit, as 
not only will this give greater amplification 
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Details of box work. 
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but the sharpness of tuning will be preserved, 
for one must not forget that when a tuned 
circuit is provided with a shunt path that 
the damping set up broadens the tuning 
and gives rise to loss of signal strength. 
A diagram given in the previous issue 
showed how to connect the amplifier when 
a valve detector is employed, and no 
difficulty is encountered providing the 
same batteries are used for detector and 
amplifying valves. If a reaction coil is 
included in the detector plate circuit 
the value of the first resistance must 
not exceed 60,000 ohms, consequently 
the first and second resistances should 
be interchanged. An additional H.T. 
battery must be connected to the 
amplifier to bring the voltage up to 150 
to compensate for the drop through 
the resistances. Normally the use 
œf grid cells is not necessary in the grid 
circuits of the second or third low fre- 
quency valves when resistance coupled. 

The preservation of quality obtain- 
able with this method of low .requency 


* View of top of the finished amplifier. 
been added to indicate the settings for the resistances. 


AND RADIO REVIEW OCTOBER 17, 1923 


amplification readily indicates that probably 
95 per cent. of the distortion met with in 
telephony as rendered by loud speakers is due 
to the use of iron-cored apparatus and 
incorrect grid potentials, leaving only 5 per 
cent. as being introduced by the loud 


speaking apparatus. 
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New Variable Condensers. 


Tho needs ofgthe scrutinising experimenter have 
been carefully considered when designing the con- 
densers shown in the accompanying illustration. 
‘The variation in the capacity of these condensers, 


moving vanes. The wavelength curve is thus a 
straight line. Vernier adjustment is provided, an 
essential feature tor tuning on short wavelengths. 
The method of construction gives an extremely 


(By Courtesy Sterling Telept.one Electric Co., Ltd.] 


Various variable condensers for panel mounting or laboratory use, having 
specially shaped plates and separately controlled vernier adjustment, 


emnanufactured by the Sterling Telephone and 
Electric Co., Ltd., is proportional to the square of 
‘the angle through which the spindle is turned, 
which is accomplished by specially shaping the 


small minimum, in fact only 12 micromicrofarads 
in the 0:001 mfd. size. These instruments repre- 
sent a distinct step forward in variable condenser 
design. 
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A Simplified Method of Neutralising Valve Capacity 
in Radio Frequency Amplifiers. 


ET us first consider the circuit 
shown in Fig. 1. If an oscillating 
tential is maintained between A 

and B, a current will flow through 
the inductances L, and L,, and also through 
the condensers C, and C,. Now if these 
inductances and capacities are in the right 
ratio, namely, if : 

I I 

Di E KeA : _ 
then the potential of P will always be the 
same as that of Q. The principle is exactly 
the same as the more familiar Wheatstone 
bridge shown in Fig. 2. 


Fig. 2. 


_ Consider next the circuit of Fig. 3. This 
is the part of Fig. 4 that corresponds to 
Fig. x. It will be seen that condenser C, 
is replaced by the valve capacity which it 
is desired to neutralise, but that the circuit 
is Otherwise unchanged. If, therefore, an 
oscillatory current is flowing in the circuit, 
Q will have the same oscillatory potential 
as P; that is to say Q will have no oscilla- 
tory potential due to the currents flowing 
in the circuit, for P has a constant potential. 

If the coil ZL, has an inductance of one- 
twentieth of that of the coil L, C, must have 
4 capacity twenty times that of the valve. 
The reason for keeping this ratio high is 
that only the potential across the coil L is 
landed on to the next valve, that across L, 
òing wasted. If desired the ratio can be 


made higher still, but it is best to keep 
condenser C, small, so that it does not 
appreciably affect the tuning of the circuits. 

It is a little difficult to know what setting 
of the neutralising condenser exactly neu- 
tralises the capacity of the valve, but the 


Fig. 3. Corresponding to the arrangement of Fig. 1. 
following method gives a rough indication. 
With an ordinary receiver of the “ tuned 
anode ’”’ type with reaction into the anode 
circuit, it is generally found that the set 
oscillates more readily when the aerial 
circuit is in tune with the anode, which 
clearly shows that there is some reaction 
into the aerial circuit. With the above set 
this effect gradually disappears as the 
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A valve circuit diagram illustrating the 
method of neutralising valve capacity. 


Fig. 4. 


80 THE WIRELESS WORLD AND RADIO REVIEW 


neutralising condenser is increased up to 
its correct value. 7 

It is impossible to give exact values for 
the neutralising condensers, as they depend 
not only on the actual internal valve capacity, 
which itself varies widely with different 
makes of valve, but also depends largely 
on the type of valve holder used and the 
wiring of the panel. A suitable trial value 
might be 0-00005 mfds., which is about the 
size of most of the “ vernier ’’ condensers 
now on the market. 

To benefit by this arrangement, it is 
essential to avoid magnetic coupling between 
the aerial coil and the various anode coils. 
They should be well spaced out preferably 
placed with their axes at right angles. It 1s 
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also better to use a separate high tension 
battery for the H.F. amplifier as the de- 
tector will cause a radio-frequency component 
of current through it, and will, if the battery 


has any resistance, impress an alternating . 


potential on all the anode circuits. If this 
is not done, it is best to connect a large 
condenser across the battery which will 
greatly reduce its resistance to high frequency 
currents. 

Finally, let me forestall criticism by saying 
that I do not claim to have invented a new 
principle, but rather to have produced a 
circuit which achieves its purpose more 
simply than some others which have been 
published. 

7 W.L. 


A Simple Type of Variometer. 


HE accompanying drawings in- 
dicate a design of variometer 
particularly suitable for portable 


receivers. 
The two coils are mounted on a spindle 
which passes through the coil plug. The 


coils are held by the spring washers and nuts 
shown in the figure. 

Consequently, either coil may be rotated 
about the spindle. In this way, if the coils 
are connected in series, the total inductance 
is variable. 

Another arrangement consists in using one 
coil as an anode coil, and the other as the 
reaction coil, the critical amount of reaction 
being easily obtained by adjusting the posi- 
tion of the coils. 


Instead of mounting a single coil on one 
support, the two windings .of a transformer 
may be supported, and reaction effects 
secured with the other coil as before. Other 
uses suggest themselves. 

When used as an aerial circuit variometer 
for the reception of British broadcast trans- 
missions, the coil formers may be cut out 
of stout cardboard 3 ins. in diameter with 
five slots, and wound with 35 turns of 
No. 26 D.C.C. wire. R.J.D. 


A 


Combined Valve Holder and 
Resistance. 
A neat arrangement of combined valve 


holder and filament resistance is illustrated 
where the variation in resistance is obtained 


by rotating the holder. This component is 
made by Messrs. Dickson & Gow, Ltd.» 
112, Bath Street, Glasgow. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER AND EXPERIMENTER. 


VARIOMETERS. 


When a continuously variable inductance is required, an instrument termed 
a variometer is used. Below is discussed the principles underlying the 
design of various types. 


By W. JAMEs. 


UPPOSE we have a two-layer coil 

such as that shown in Fig. 1. Let us 

onsider the turns are very thin, 

so that we may assume the mean dia- 
meter of the winding AB is the same as 
that of C D. Then, since the number of 
turns in each winding is the same, and the 
lengths are also the same, the inductance 
of winding AB is exactly equal to that 
of winding C D. 


x. D 
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Fig. 1. To explain the 
principle of variometers. 


(A) Let us suppose now that the ends 
CB are connected together to give a two- 
layer coil. The total inductance is four times 
the inductance of either winding taken 
separately. Thus, if the winding is 20 cms. 
long, 10 cms. mean diameter, and 10 turns 
are wound in one winding per cm. length, 
the inductance of each coil taken separately 
is 1,615 #wH. With the windings in series, 
to give a two-layer coil, the inductance is 
6,460 uH. 

The total inductance L may then be 
said to equal L,+L,+2M, L,+L, being the 
inductance of the separate windings. In 
the case considered, M is clearly equal to 
1,615 uH (= L,= L,). 

(B) Let us now consider the end B is 
joined with end D. Acurrent flowing through 
the windings will produce no magnetic 
field, because the field due to A B is equal 
and opposite to the field of CD. We have in 
fact a coil with negligible inductance. 
It will be remembered coils for use in resis- 
tance boxes, which are required to have 
no inductance, are wound in this manner. 
We may write L = L,4- L,— 2M, and clearly 


M has the same value as above; then 
L = zero. 

The quantity M is named the co-effictent 
of mutual inductance, and is expressed in 
henries, or parts of a henry, in the same 
way as inductance. 

(C) The mutual inductance depends upon 
the inductance of each coil and their relative 
position ; also the material between them. 
When both windings are in the same direction 
as in section (A), the mutual induction is 
a maximum when the windings are together. 
As they are separated M is reduced, and 
reaches its lowest value when the windings 
are in opposite directions. 

(D) To obtain this variation in the value 
of M (and therefore in the inductance of 
the two windings connected in series) in 
practice, one winding is wound on a fixed 
former, and the other 1s wound on a former 
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Fig. 2. The shape of some ordinary variometers. 
A. The fixed winding a is wound on a cylinder 
and the moving winding is wound on a smaller 
cylinder B. B. Here the rotor consists of a winding 
upon a ball. C. This is the best method of all. 
The rotor and stator windings B and A are wound 
on portions of spheres, so that they are quite close 
together. 
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which is provided with a knob and mounted 
so that its relative position with the fixed 
winding 1s easily changed. These two parts 
are called the stator and the rotor. 

(E) There are three common types. 
Referring to Fig. 2A, the stator A is a cylin- 
drical winding, and the rotor B another 
smaller cylindrical winding which is pivoted 
and rotatable. In Fig. 2B, the stator is as 
before, but the rotor winding B is on a ball. 
Fig. 2C shows both windings arranged 
in portions of spheres. 

The total inductance has its maximum 
value when coil B is vertical, that is at oa, 
Fig. 2A, the windings being in the same 
direction. As the rotor is turned the induc- 
tance falls; it is obviously smaller when 
at ob, and smaller still when at oc. 

If both w ndings have the same inductance 
L= Lẹ as in (A) above, the maximum 
inductance will not equal 4L,, as before, 
on account of the distance between the 
windings even when they are parallel; 
also, the inductance will not be almost 
zero when the windings are in opposition. 
The variation in inductance is smaller the 
further the windings are separated. The 
inductance variation is greatest of all when 
the coils are arranged like those of Fig. 2C. 


$828 8 8: 


INDUCTANCE 


POSITION OF ROTOR, DEGREES 


Fig. 3. The curve shows the inductance of a vario- 
meter for different settings of the rotor. 


The Inductance. 

(A) The inductance of a _ variometer 
is given by L,+- L + 2M, where L, is the 
inductance of one winding, L, that of the 
other, and M is the mutual inductance. M 
may be either positive or negative, according 
to whether the coils are placed with the 
windings in the same direction or in the 
opposite direction. 

The value of M is not easily calculated, 
and no formula is given here. It is better 


to measure the inductance of a varniometer 
for several positions of the rotor. If the 
value of M is required, it may then be 
found as explained in Vol. XII, No. 22, 
page 738 — 

The ratio of the maximum inductance 
to the minimum inductance cannot ordin- 
arily be made to exceed about 12 to I. 


Fig. 4. Perhaps the simplest form of variometer 
consists of two basket coils connected in series, one 
of which, A, is movable with respect to B. 


(B) A typical inductance curve of a 
variometer like Fig. 2B is given in Fig. 3. 
The inductance variation is roughly 6 to r. 
The minimum value is 500 „uH, and the 
maximum value 3,200 uH, the two windings 
being connected in eries. | 

It will be noticed the curve is practically 
straight along the central portion; the 
variation takes place only slowly at the 
beginning and the end of the movement 
of the rotor. At point A, the inductance 
is equal to L,+ L,— 2M; at B, the in- 
ductance is L,+ L, and at C has reached 
Li+ La+ 2M. 

A greater variation is possible if it is 
arranged to connect the windings in series 


Fig. 5. This type is often employed in transmitters, 
the two spiral windings being connected in series, 
and one morable with respect to the other. 
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Fig. 6. 4 variometer represented in Fig. 2A. 


or in parallel. When the windings of the 
variometer referred to above were con- 
nected in parallel, the inductance was variable 
between 120 „uH and 840 4H. 


Losses. 
The losses which take place in ordinary 
inductance coils, described in Vol. XII, 


No. 24, page 794, also occur in variometers. 
To reduce them, the turns should, if possible, 
be slightly spaced apart. Dielectric losses 
will be reduced by using formers of skeleton 
construction. 

It is poor practice to wind the coils on 
solid masses of insulating material, especially 


Fig. 8. Another variometer of type 2C. 


series or parallel. 


The ends of the 

windings are brought to terminals, and may be easily joined in 

Notice the method of making contact with the 

rotor through the wires which are held against the moving contact 
with a spring. (Steiling Telephone & Electiic Co., Ltd.) 
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when the material used has not been selected 
on account of its low losses, but rather 
because it is cheap and easily moulded. 


This variometer is represented in 
Fig. 2C. Here, l is the spindle carrying 


Fig. 7. 


the rotor 5. The spring 2 makes connection 
between the rotor and stator 4. Notice the 
rotor winding 6 is on the inner surface of the 
stator former. The other end of the coil is 
connected at 3.  (Igranic Electric Co., Ltd.) 
An excellent type, illustrated 
in Fig. 8, has parts of the 
winding self-supporting. 
Because the whole of the 
winding of the variometer is 
in circuit, when only a fraction 
of the total inductance is used, 
the losses will be greater than 
when an ordinary coil of this 
inductance is employed. 


Types of Variometers. 

(A) Probably the simplest 
variometer is constructed by 
arranging one basket coil to 
move away from another, 
Fig. 4. The inductance vari- 
ation, however, is not very 
large, and will be smaller the 
greater the distance between 
the plane of the coils. There- 
fore, if a reasonable variation 
is required, the surface of 
the moving coil should only 
just clear the surface of the 
fixed coil. This type is often 


84 THE WIRELESS WORLD AND RADIO REVIEW 


employed as the aerial tuning inductance of 
receivers when a limited wavelength range 
only is required. 

(B) An equally simple arrangement often 
to be found in transmitters consists of two 
spiral coils, one fixed and the other hinged 
(Fig. 5). The inductance is varied by chang- 
ing the position of the moving coil. Of course, 
any form of coil may be used, provided it 
is designed to work properly in the circuit 
it will be used in. 


(C) Variometers of the types referred to 
in Fig. 2, A, and C, are illustrated in 
Figs. 6, 7, 8 and g. 

The reader should notice the method of 
supporting the rotor in each case. The 
instrument illustrated in Fig. 8 is in particular 
an excellent example. The screws which are 
seen projecting from the pillars are used 
to hold the variometer to a panel. The 
stator winding is self-supporting between 
the top and bottom mouldings. The end of 
each winding is brought to a terminal, 
and with the aid of a switch (not shown) 
may be connected in parallel or series. 
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Fig. 9. 


This variometer is specially useful for 
experimental work because it is provided with feet 
for easy fixing to a board. The stator is internally 
wound, and connections from the rotor are made 


through the split shaft. (G.E. Marbaix.) 
The method of making connection with 
the ends of the rotor is clearly shown. 


Useful New Coil Holders. 


~ The action of the coil-holders can be seen from 
the accompanying illustration without further 
description. For substituting loose coupling in 


place of a single aerial circuit plug-in coil, for 
reacting on to the tuned anode or H.F. transformer 


winding, or for converting condenser tuned anode 
to variometer, with or without reaction, the 
holders are particularly suitable, and give critical 
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adjustment. 
Wood & Son, Ltd., of 24, Bride Street, London, E.C, 


They are the products of Messrs. H. L. 
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Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 
will receive special consideration with a 
view to publication. 


An asterisk denotes affiliation with the Radio 
Society of Great Britain. 


Tottenham Wireless Society.* 


Condenser calibration had been arranged for 
Wednesday, September 26th, but the delay in 
arrival of a standard necessitated a sudden altera- 
tion. Mr. Kaine-Fish ably filled the gap with a 
lecture on * Waveform and Resistance. Calcula- 
tion,” the first of a series. 

Mr. P. Grimshaw demonstrated his buzzer 
wavemeter, and gave details of its construction, 
and Mr. Ellis and Mr. Cole gave their experiences 
in transatlantic reception, stating they had received 
the broadcasting on Sunday morning, September 
22nd, on two valves, Mr. Cole finding WJZ audible 
on one valve. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


Heckmondwike and District Wireless Society.* 


The Society opened the third winter session on 
Friday, September 28th, when Mr. Denison, of 
Halifax, lectured before a large audience. The 
subject which Mr. Denison had selected was ‘‘ Mains” 
and the lecturer discussed what could be done with 
them from the standpoint of a wireless enthusiast. 
Both L.T. and H.T. uses were dealt with very ably 
and different methods explained. 

Hon. Sec., P. Hanson, Longfield Road, Heck- 
mondwike. 


Ilford and District Radio Society.* 


On September 20th, Mr. A. J. Thompson gave 
a very interesting lecture on “Vacuum Tubes.” 
The lecturer introduced his subject with a short 
explanation of the electron theory of the structure 
ot matter, continuing with an explanation of the 
development of the two-electrode thermionic 
valve and the ultimate evolution of the three- 
electrode valve. 
flee Sec., L. Vizard, 12, Seymour Gardens, 

ord. 

Huddersfield Radio Society.* 


The annual general meeting of the Society was 
held on Tuesday, September 25th at the new Lecture 
Hall, Y.M.C.A. Buildings. 

The Secretary’s report on the last year’s work 
was read, and it was agreed that for the first year 
the Society’s work had been successful. Attention 
was drawn to the lectures, and considering the 
quality and interesting nature of these it was con- 
sidered that the attendances were not as good 
M might have been expected. Some excellent 


lectures had been procured for the coming season, 
including lectures for beginners, and two visits to 
the Manchester station of the British Broadcasting 
Co., Ltd. had been arranged. 

The Treasurer presented his balance sheet, which 
was adopted. The balance sheet showed that the 
Society had a satisfactory balance in hand. 

Mr. Sellers spoke of carrying out some interesting 
transmission tests with the co-operation of the 
members, details of which will be issued later. 
Questions were asked on various items by the 
audience, and were answered by the organising 
Secretary. Some new members were enrolled, and 
the membership is now on the hundred mark. 

Hon. Sec., J. A. Badham, 14, John William 
Street, Huddersfield. 


The Woolwich Radio Society.* 


Eighteen members of the Society paid a visit 
to Croydon Aerodrome on Sunday afternoon, 
August 26th, 1923, by kind permission of the Air 
Ministry. 

The engineer in charge showed the visitors the 
transmitting station and the actual transmission of 
messages to aeroplanes in flight was witnessed. A 
visit was then paid to the direction-finding station, 
where the mechanism for receiving from and 
tracking aeroplanes was shown. Afterwards the 
party was shown round the aerodrome, where the 
cabins and engines of several large aeroplanes were 
inspected, including Handley Pages, Instone Liners, 
and the ill-fated Farman Goliath that next day 
came to grief at Malling. 

On Sunday, e 23rd, a second party of 
15 members visited Croydon Aerodrome, and the 
same courtesy was shown by the officials. 

On Wednesday evening, September 26th, at 
the Y.M.C.A., Woolwich, the Society was honoured 
by the presence of Captain C. F. Frost, of the Staff 
of the British Broadcasting Company. Captain 
Frost began his remarks by briefly sketching 
the progress of broadcasting in England since the 
formation of the B.B.C. in March. He spoke of 
the almost impossible conditions under which 
broadcasting was carried out at Magnet House, 
and of the greater facilities enjoyed at 2, Savoy 
Hill. The new studio, in which many members 
have been, was described, and many humorous 
incidents of events therein related. Simultaneous 
broadcasting was then touched upon, also the broad- 
casting of operas and plays from the theatre. 
Captain Frost concluded with a discussion on 
the future of broadcasting. 

Captain C. T. Hughes, in passing a very hearty 
vote of thanks to Captain Frost, touched briefly 
on the subject of interference, fading and kindred 
topics, and suggested several lines of fruitful 
investigation for members during the coming 
session. 

Hon. Sec., H. J. South, 42, Greenvale Road, 
Eltham, N.E. 


The Radio Society of Willesden.* 
The re-opening meeting of the Society took 
place on September 25th. 
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Mr. E. Earnshaw-Wall was elected Chairman in 
the place of Mr. D. G. Wyatt, who had resigned 
office. Mr. Coote then briefly referred to the 
summer activities, and a discussion on the coming 
winter session followed. Several suggestions were 
proposed and adopted, among these being the 
formation of a amall sub-committee to deal with 
the development of the social side of the Society's 
programme, and dances and smoking concerts, 
etc., are being arranged. Applications respecting 
membership should be addressed to the Hon. 
Secretary, F. H. H. Coote, 183, Carlton Vale, 
Maida Vale, N.W.6. 


Walthamstow Amateur Radio Society.’ 


On Thursday, September 27th, Mr. H. A. Forster» 
gave a very interesting and instructive lecture on 
* Electricity and Magnetism.” 

Beginning with the discovery of magnetism, 
the lecturer briefly explained the growth of this 
science, and showed the great possibilities of static 
electricity. 

Hon. Sec., H. J. Sarson, Belle Vue House, 
Beacontree Avenue, Walthamstow, E.17. 


The Prestwich and District Radio Society. 


A well attended general meeting of the Society 
was held on Monday, September 24th, when it was 
unanimously decided to proceed with the erection 
of permanent premises for the sole use of the 
Society and for the installation of transmission 
and other apparatus. 

Mr. Page gave a description of the methods of 
winding honeycomb coils, illustrating with 
diagrams, and also with samples of wound coils 
and the apparatus used. An interesting discussion 
terminated the meeting. 

Hon. Sec., H. A. Wood, Spring Bank, Church 
Lane, Prestwich. 


Cowes District Radio and Research Society. 


A start has been made with the new session, 
the annual meeting having been held on 
September Sth, when a very encouraging state of 
affairs was reported, and a small cash balance 
carried forward. 

The President, Sir Godfrey Baring, Bart., has 
kindly consented to continue his presidency for 
another year, and the only change in the Committee 
is the appointment of Mr. N. L. Phillips to the 
vacancy left by Mr. Hartridge, who becomes 
Secretary. 

Already many valuable offers of lectures have 
been received. Particular attention ir being paid 
to the elimination of local interference. 

Hon. Sec., E. Hartridge, Llangollen, Alexandra 
Road, Cowes. 


Fulham and Putney Radio Society. 


At the weekly meeting on September 2lst, 
Mr. Aland demonstrated a dual amplification 
receiving set embodying two valves and a crystal. 
The evening was also marked by a test of loud 
speakers, for which purpose Mr. Aland’s set was 
employed. Several kinds of loud speakers were 
at hand, many of them having original features, 
and valuable observations were made regarding 


OCTOBER 17, 1923 


the elimination of distortion and extraneous 
noises. 

On September 28th, Mr. W. Wooding exhibited 
a collection of inductance coils, all being of original 
design, special attention being paid to the reduction 
of capacity between turns. Apparatus for the 
winding of these coils was also shown and demon- 
strated. A novel form of three-element tuning 
condenser, also of Mr. Wooding’s design, was shown, 
which, when tested on the Society’s receiving 
set, showed remarkable selective properties. 

Hon. Sec., Mr. H. Finlay, 169, New King’s Road, 
Fulham, S.W.6. 


East Ham Radio Society. 


The Society has, since its inauguration a 
month ago, made rapid strides. A sausage aerial 
has been erected on two 35 ft. masts, and has caused 
great comment. in the district. New members are 
being enrolled at every meeting. 

Hon. See., Charles Bull, 26, 
East Ham. 


Keppel Road, 
Sydenham and Forest Hill Radio Society. 


An interesting lecture with demonstration was 
given by Mr. S. R. Nicholls on Monday, September 


24th, on the S.T.100 circuit. This circuit 
was published in Modern Wireless of June, 
1923, under the heading “ Remarkable results 


obtained with S.T.100 Circuit : full details in this 
issue.” Many wireless enthusiasts had tried 
to wire up this circuit as shown in Modern Wireless, 
but owing to the complicated method of showing 
the circuit, many had failed to make it work. 

Mr. S. R. Nicholls re-drew the circuit to show 
how simple the circuit was. 

Headquarters, ‘‘ The Greyhound Hotel,” Syden- 
ham, S.E.26. 

Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, S. E.26. 


Brighton and Hove Radio Society. 


Much interest has been aroused in the district 
by the presentation by the Society of a three-valve 
wireless set to the St. Dunstan's Annexe, Brighton. 

The ceremony took place on Saturday, September 
13th. when many distinguished persons were 
present. A special speech of thanks was delivered 
by Captain lan Fraser, Chairman of the Blinded 
Sailors’ and Soldiers’ Hostels, London. 


Liverpool Co-operative Radio Association. 


Under the auspices of the above newly-formed 
Association, Mr. S. Frith (President) delivered hix 
“Wireless Talk for Beginners ” to a large and 
enthusiastic audience at Unity House, Byrom 
Street, Liverpool, on Friday evening, September 
2ist. He traced the origin, growth and develop- 
ment of wireless telegraphy from the earliest times. 
some eighty years ago, to the modern three- 
electrode valve. 

Mr. Frith’s lecture was highly instructive, and 
the practical demonstration he gave on electrical 
apparatus of the existence of the wireless wave 
proved very interesting. 

Intending members of this Association are 
requested to communicate with the Hon. Sec., 
J. Kearns, 162, Walton Road, Liverpool. 
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NOVEL IDEAS AND INVENTIONS 


Abstracted by 


Puitiep R. Coursey, B.Sc., F.INstT.P., A.M.1.E.E. 


Generating Very Short Waves. 

With the ordinary circuit arrangements 
customarily associated with thermionic valves 
it is not practicable to generate oscillations 
of extremely short wavelength—such, for 
example, as of the order of 1 metre. The 
internal capacity between the electrodes of 


the valve plays an important part in determin- 
ing the wavelength of such short waves, 
and in limiting the wavelengths which can 
be produced. It has been proposed to make 
definite use of these interelectrode capacities 
to control wavelength of the oscillations by 
causing them to provide the main capacity 
of the oscillation circuit.* The frequency 
of the oscillations does not depend simply 
upon the capacity and inductance of the 
arcuit, but is controlled very largely by 
the voltage of the grid of the valve. 

One possible arrangement is shown in 
Fig. 1, from which it will be noted that the 
main H.T. potential, of from 100-200 volts, 
is applied to the grid of the valve, whereas 
the plate has only a much smaller positive 
potential of 2 or 3 volts. The action under- 
lying the production of the oscillations is 
therefore mostly concentrated on the grid. 

The rods LL, serve as resonators and their 
length should be adjusted to the wavelength 
of the oscillations—or conversely the wave- 
length should be altered by varying the grid 
voltage and filament brilliancy until it is 
m tune with the rod resonators LL,. The 
condenser C joining the ends of the rods LL,, 


eer 


* British Patent No. 198757, by E. W. Gill, 
J. H. Morrell and Marconi’s Wireless Telegraph 
Company, Ltd. . 


acts merely as a blocking and bypass con- 
denser. 


Sound Reproduction. 

Purity in sound reproduction by tele- 
phones, loud speakers and other similar 
apparatus has always been an ideal aimed 
at but not always approached. Another 
attempt to improve the- reproduction has 
been made by increasing the number of 
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diaphragms in the telephone or reproducer, 
so as to obtain closed spaces filled with 
gas between the diaphragms*. Fig. 2 illus- 
trates one arrangement in diagrammatic 
form. Three diaphragms D,, D, and D, 
are mounted in parallel planes, the space 
between D, and D,. being filled with air ; 
and that between D, and D with some 
other non-inflammable gas. The last men- 
tioned diaphragm is actuated by the magnets 
M in any well-known manner. 


The special feature of the arrangement is . 


that electrodes are provided in the space 
filled with gas, so that a small current can 
be passed through the gas at the same time 
as the diaphragms are in vibration. The 
source of voltage to supply this current is 
derived from the P-D across the ends of 
the windings of M as shown, and it is claimed 
that this addition considerably improves the 
sound reproduction. 


* British Patent No. 198799, by W. H. Clifford. 
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Double-Grid Valves for Radio Tele- 
phone Transmitters. 

By the use of a special method of modu- 
lation in conjunction with double grid 
valves, it is claimed to be possible to feed 
the transmitter from low voltage supply 
circuits, such as of about IIo volts.* The 
arrangement is sketched in Fig. 3, in which 
V is the double-grd valve having an anode 
A and grids G, and G,. The anode A and 
grid G, are connected to the oscillation 
circuit LC in a usual manner so that oscil- 
lations are set up in that circuit. The 
anode A is fed from H.T. -|- through the 


Fig. 3. 


winding S of a three-coil transformer, T}. 
The control grid G, is connected through 
the resistance R, to one secondary winding 
of the microphone transformer T, which 
winding is also in series with winding P of 
the feed transformer T,. Thus the action 
of the microphone is not only to vary the 
potential of the control grid G}, but also 
to effect a simultaneous direct control of 
the potential of the valve anode through 
the action of the transformer T,. The 
additional secondary winding of the micro- 
phone transformer T is joined in series with 
the compensating winding C, of the feed 
transformer T,, and thus serves to eliminate 
permanent magnetisation of the iron core 
of the microphone transformer by the 
current drawn through its windings from 
the H.T. source. 


ee EE EA S E 


o British Patent No. 175635, by the Gesellschaft 
fur drahtlose Telegraphie (Telefunken). 
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A Chopper for Tonic Train Trans- 
mission. 

To facilitate the interruption of the 
oscillations at the transmitter in order to 
effect tonic train (or I.C.W.) transmission, 
a rotary interrupter may be mounted on 
the shaft of the generator supplying the 
H.T. current to the set*. The arrangement 
is particularly applicable to transmitters for 
use in aircraft. 


Plugs and Sockets for Tuning Coils. 

For many uses it is desirable to be able 
to reverse the direction of the magnetic 
field from the coil. In the case of most 
standard arrangements of plug-in coils, it 
is not possible to do this without reversing 
the connections to the socket into which 
the coil is plugged. If, however, a different 
type of plug and socket is employed, it is 
possible to overcome this difficulty. Thus 
by using a plug and socket in which the 
two electrodes are concentric—similar to 
the concentric plugs sometimes used on 
electric power circuits—the coil can be 
turned round without changing or breaking 
the connectionsf. 


Fig. 4. 


A simple attachment enables coils fitted 
with the ordinary plugs and sockets to be 
plugged into a holder fitted with concentric 
sockets, so that full advantage may be taken 
of this method of mounting without the 
necessity of replacing any existing coils. A 
cross-sectional diagram of one of the plugs 
is given in Fig. 4. 


* British Patent No. 199279, by J. Robinson. 


t British Patent No. 199258, by J. H. L. Bridge. 


l ty rF 
oono oof a h a eo 


OcToBeR 17, 1923 THE WIRELESS WORLD AND RADIO REVIEW 89 


CORRESPONDENCE 


To the Editor of THE WIRELESS WORLD AND 
Rapio REvIEw. 


Srz,—I read with considerable interest Mr. 
Richardson’s letter published in the September 12th 
issue of your valuable journal. This letter is 
all the more interesting to me since Mr. Richardson's 
experience with the Continental telephony stations 
seem to be entirely contrary to my own. 

Mr. Richardson states that FL telephony is 
nearly always poor, whereas SFR, PCGG and 
L'Ecole Supérieure are always R7. In my case 
FL telephony is always at good loud speaker 
strength and PCGG is also quite good, about R5. 
but SFR and L’Ecole Supérieure come through 
very weak at times, Kcoenigswusterhausen being 
about three times the strength of SFR. The set 
used consists of one valve dual, crystal detector 
and one valve L.F., and my aerial is a single wire 
100 ft. L type, 15 ft. high at free end and 35 ft. 
at the lead-in end, directional N.E. It is interesting 
to note that a friend living about half a mile away 
from me receives SFR on the loud speaker using 
three valves. 

I think it is agreed that any set is most sensitive 
on a certain wavelength, depending on the length 
and capacity of the aerial and also on various 
constants in the set itself, but do not the above 
results point to the probability that there are 
several such wavelengths to which a set can be 
tuned, possibly “‘ harmonics `° of the original one, 
the sensitivity being less on the higher ‘“‘ harmonics ” 
than on those nearer the true wavelength. Thus, 
in the case of my set, I consider that possibly one 
of these ‘‘ harmonics ’’ falls on or about 2,600 
metres, hence my satisfactory reception of FL 
on that wavelength and of Kcnigswusterhausen 
on 2,700 metres. 

This explanation would account for the great 
difference in results obtained on a given station 
by people living in the same neighbourhood, but 

ing aerials with different constants. 

It would be interesting to have the views of 
other experimenters on this question. 


RovanpD F. TERRY. 
Gravesend. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


Str,—I have been following the discussion in 
your paper about the problem of “ fading,” and 
would suggest the following solution for some 
at least of its aspects :— 

(1) It is well-established that the smoke from 
a factory chimney acts as a lightning 
conductor to dissipate the accumulated 
pressure. during electrical disturbances 
of the atmosphere, each particle of smoke 
carrying a charge of electricity. 

(2) The atmosphere near towns such as 
London and Manchester probably forms 
an electric conductor of the second class, 
varying according to wind, etc. 


(3) So far as transmission to a distance via 
the Heaviside layer is concerned, it would 
probably be affected more by electrically 
charged smoke above the aerial than by 
such at a lower level, and the vagaries of 
fading might be due to the eddying of 
smoke into the upper atmosphere. 

It would be very interesting to collect particulars 
of fading in different directions round 2 LO, noting, 
say, particulars as to strength and direction of 
wind, cloudiness of sky, etc., also electric state 
of atmosphere—thunder, etc. 


A. DAVIDSON. 
Cummersdale, Nr. Carlisle. 


Reception in Cornwall. 


To the Editor of Tue WIRELESS WORLD AND 
Rapio Review. 


Sır, —Having obtained the necessary permission 
from the P.M.G., I took my wireless recoiving set 
to Hayle, Cornwall, during my holiday there in 
August. The results obtained were beyond all 
expectation, particularly as reception during that 
period was extremely difficult at long distances 
from the broadcasting stations, presumably due 
to the abnormal heat. 2 LO, it will be remembered, 
increased his wavelength during the morning 
transmissions to 400 metres. 

The acrial was a single wire 76 feet long by 
28 feet high, with a lead-in from near the centre, 
of some 22 feet, and the earth lead 15 feet of aerial 
wire soldered to the garden water tap. Within a 
few minutes of the aerial being hoisted, Eiffol 
Tower's afternoon concert and telephony trans- 
mission came in loudly on the Brown H.1 loud 
speaker, and at night all the British broadcasting 
stations, even Glasgow, were successfully received, 
Manchester and Newcastle being particularly 
loud, and audible all over the house. 

Fading, especially from 2 LO, was bad at times, 
and spark jamming from ships and French coastal 
stations caused considerable interference, but on 
the whole the experiments were entirely successful 
and interesting. 7 

The set consisted of four valves (tuned anode), 
ane H.F., rectifier, and two L.F., tuning being 
effected with Burndept coils together with two 
Burndept vernier condensers giving the ex- 
ceptionally fine tuning necessary. 

I was given to understand by one or two in- 
terested amateurs there that this was tho first 
occasion broadcasting had been heard in this 
remote part of Cornwall; if so, wireless amateurs 
and those contemplating becoming wireless en- 
thusiasts in West Cornwall need not despair of paet 
non-success, as the Bournemouth station when in 
operation should be easily heard on a loud speaker 
with two, or at the most, three valves. 


W. T. Epwarps. 
Strawberry Hill, 
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Notes and News 


Aberdeen’s Wavelength. 

It is interesting to note that the recommendation 
of the Broadcasting Committee of an increased 
wavelength band for broadcasting has already 
been adopted in the case of Aberdeen (2 BD), 
which transmits on 495 metres. 


Representation of Provincial Societies. 

The members of the Huddersfield Radio Society 
have been deeply interested in the question of 
Provincial representation on the Committee of the 
Radio Society of Great Britain. In a communica- 
tion we have received from Mr. J. A. Badham, 
Hon. Secretary of the Society, he states that 
careful consideration has been given to this matter, 
and it is desired to place many constructive 
suggestions before the affiliated clubs in Yorkshire. 

With this object in view, a meeting is to be held 
at the Guildford Hotel, Leeds, on Saturday after- 
noon, October 20th, 1923, at 3.30 p.m. A warm 
invitation to this meeting is extended to any club 
or individual interested in the welfare of radio 
enthusiasts. 


Christiania Again. 

Not only in this country, but in Belgium, the 
new broadcasting station in Christiania is making 
itself heard. On September 17th, Mr. P. Mahieu, 
residing at Braine le Compte, Belgium, received 
Christiania very loudly on 390 metres, using a 
receiver with three H.F. valves. 

On the same day this transmission was received 
by Mr. H. Hunt, jun., of Northampton, employing 
a single-valve set. 


A Science Exhibition. 

An exhibition which should prove highly in- 
teresting to many of our readers is at present 
being held at the Surbiton Assembly Rooms. 
The scope of the exhibits covers Engineering, 
Chemistry, Physics, Electricity, Biology, etc., ete., 
and a special section is devoted to the latest wireless 
developments. The exhibition is open each day 
from 3 to 10 p.m., the final day being Saturday, 
October 20th. The price of admission is two 
shillings. 


Broadcast Talk on Esperanto. 

Under the title “The Only Cure for a Tongue- 
Tied World,” an address will be given by Mr. 
John Merchant, from the London Broadcasting 
Station at 7.15 p.m. on Saturday, October 20th. 
Mr. Merchant is President of the British Esperanto 
Association, and there is no doubt that his audience 
will find his talk as entertaining as the dance 
programme to follow it. 


An Efficient Two-Valve Set. 

An interesting account of British and Continental 
broadcasting reception has reached us from ‘Mr. 
W. B. Chivers (6 NZ) of Birmingham, who began 
experimental work in 1912. 

' With a two-valve receiver (H.F. and D.), using 
a soft Dutch valve as detector, our correspondent 


has logged all the British and Continental broad- 
casting stations with the exception of Amsterdam, 
Kbel and Lausanne. 


Wireless in Rumania. 


A new radio station has been erected at ‘Timisvara, 
in Rumania, English apparatus being employed. 


Official Wireless in Australia. 


The Australian Postmaster-General has announced 
that the Government proposes the establishment 
of wireless telegraphy in North-Western Australia, 
or the Eastern North Territory communicating 
with Wyndham, Broome and Darwin, thus bringing 
the pastoralists over vast areas in touch with 
the coastal wireless in Western Australia and the 
South Australian telegraph system running down 
to Adelaide. 


The Macmillan Arctic Expedition. 


In a very decided manner, the members of the 
Macmillan Arctic exploration party, whose in- 
tended exploits were referred to in our issue of 
July 14th, are keeping in wireless touch with 
civilisation. 

Quite recently the explorers were entertained 
with a dance programme specially transmitted 
from Calgary. Operator Mix, on board the ex- 
ploration ship Bowdoin, states that there is no 
difficulty in receiving the wireless ‘‘ talks °? which 
are regularly transmitted from the Government 
station at Calgary. 

We shall welcome reports from any British 
amateurs who are successful in receiving WNP, the 
Bowdoin’s call sign. 


Amateur Activities in Portugal. 


Very little has hitherto been heard of amateur 
activities in Portugal, but the announcement has 
now been made that the first amateur organisation 
has been formed under the name of “s Radio- 
Academia de Portugal.” The offices are at Rua 
Anthero do Quental, 15 Primeiro, Lisbon. 


2LO Heard in Christiania. 


The pleasure experienced by British amateurs 
in listening to Continental broadcasting hardly 
exceeds that of enthusiasts abroad who succeed 
in hearing broadcasting from this country. We 
have received an interesting communication from 
Mr. A. G. Nielsen, of Christiania, who relates his 
experiences with a three-valve set (1 — det. — 1) 
of his own construction. With this receiver our 
correspondent is able to hear London, Glasgow, 
Newcastle and Manchester at considerable strength. 
Cardiff is faint, Birmingham is better, but, ac- 
cording to Mr. Nielsen, the stations at Paris, The 
Hague and in Germany are not at all distinct. 
British amateurs have also been heard. Christiania 
is approximately 600 miles from London, and the 
reception referred to has been carried out on a 
double wire aerial of about 189 ft. 
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“On Joining a Wireless Society.” 


Owing to an unexpected demand for reprints of 
the Editorial which appeared in a recent issue 
under the title “ On Joining a Wireless Society,” 
an additional number has now been printed. 

Secretaries of Wireless Societies who would care 
to receive reprints can obtain a limited number free 
of charge on application to The Wireless World 
and Radio Review. 


Books Received. 

‘‘La Radiotéléphonie.’’ By Carlo Toché. Pre- 
face by General Ferrie. (Paris: Gauthier- 
Villars et Cie, 55, Quai des Grands-Augustins. 
118 pages + viii. 2nd edition. Price 10 francs.) 

Wireless Facts and Figures. By A. V. Ball- 
hatchet. (London: Percival Marshall & Co., 
66, Farringdon Street, E.C.4. 52 pages. Price 
bd. net.) 

“Radio and High Frequency Currents.’’ 
By Edgar T. Larner. (London: Crosby Lock- 
wood & Son. Stationers’ Hall Court, Ludgate 
Hill, E.C.4. 56 pages. 22 figures. Price 3s. td. 
net.) 

‘Alternating Currents: Their Theory and 
Transmission.’’ By Edgar T. Larner. (London: 
Crosby Lockwood & Son, Stationers’ Hall Court, 
Ludgate Hill, E.C.4. 198 pages. 107 figures. 
Price 6s. net.) 

‘Successful Wireless Reception.’’ By Paul 
D. Tyers. (London: Percival Marshall & Co., 
4b, Farringdon Street, E.C.4. 88 pages. 48 
figures. Price ls. 6d. net.) 


Forthcoming Events. 


l WEDNESDAY, OCTOBER 17th. 

Rado Socety of Great Br.tan. At 6 p.m. At the Institution 
ct Electrical Engineers. Informal meeting. A discussion on 
hee Wave Reception ’’ will be opened by Mr. P. R. Coursey, 

East Ham and District Radio Society. At 7.30 p.m. At the 
Church Army Social Centre, Barking Road, E.6. “ Single Valve 
xt.” 


; THURSDAY, OCTOBER 18th. 

Radio Association of South Norwood and District. Discussion : 
“ Earths,” opened by Mr. S. W. Butters. 

non and District Radio Society. Lecture: “* H.F. Amplification.”’ 
iy Mr. A. E. Gregory. 

Hackney and District Radio Society. At the Y.M.C.A., Mare Street. 
lecture: “* Television.” By Mr. G. W. Walton (of the General 
Radio Co.). 

Derby Wireless Club. At 7.30 p.m. Lecture: ‘ Accumulators.” 
by Mr. E. F. Clark. 

&. Paxras Ralio Society. At 8 p.m. At the Employment 
Bureau. 61, Park Street, N.W. Dithcult:es night. 


FRIDAY, OCTOBER 19th. 
fetheld and District Wireless . At 7.30 p.m. At the Dept. 
"t Applied Science, St George’s Square. Presidential Address. 
W reless Society of Hull and District. At 7.30 p.m. At the 
Cooperative Social Institute, Jarratt Street. Lecture: * Possi- 
thes of Wireless.”". By Mr. A. Pearson. 
The Wembley Wireless Society. At 8 p.m. At Park Lane School. 
Practical Hench Hints.’ By Mr. H. Hart. 
Leeds Radio Society. At 7.30 p.m. Instructional meeting. 
lecture: ‘* A Single Valve Indoor Aerial Set.” By Mr. F. 


TUESDAY, OCTOBER 23rd. 
Wireless anu Scientific Society. At 8 p.m. At the 
YMCA, Building, Old Town Street. Lecture: ** Reflex 
Lrcuits.”" By Mr. Voss. 


WEDNESDAY, OCTOBER 24th. 

Tæ Radio Society of Great Britain. At6p.m. At the Institution 
 Evectrical Engineers. Lecture: * Distortion in Radio 
T+lephony’* (illustrated with lantern slides). By Mr. Thomas, 
* Sc (of the National Physical Laboratory). 
t Ham and District Radio Society. At 7.30 p.m. At the Church 
vay Sial Centre, Barking Road, E.6. Totoral meeting. 

; Wireless Society. At 8 p.m. In the Council Chamber, 
lhsidswerth Hall. Lecture: '* The Construction of the Cossor 
wauw” By Mr. Y. W. P. Evans, A.M.I.R.E. 


Calls Heard. 
Harley, Surrey. . 


2 AA, 2 AJ, 2 AZ, 2 KT, 2QQ(?), 2Q8, 25L, 26M, 5 MA, 
(E. H. Brown.) 
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Contributors to the Calls Heard section are 
requested to send their full address, not for publication, 
but for the purpose of exchanging correspondence 
concerning the receptions. Addresses will not be 
disclosed withouc permisston. 


Catalogues and Price Lists Received. 


Griffin Wireless Supplies Co. (80, Newington 
Causeway, S.E.1). A new Price List of 
Wireless Sets, Accessories and Components. 
A copy will be forwarded on application to the 
firm. 

J. H. Taylor & Co. (Macaulay Street, Hudders- 
field). Supplementary Price List of Wireless 
Supplies. 

Canadian Brandes, Ltd. (296, Regent Street, 
W.1.). A new Catalogue descriptive of Brandes’ 
“ Matched Tone ”? Headphones. Copies available 
on application. 

S. A. Lamplugh, Ltd. (King’s Road, Tyseley, 
Birmingham.) An illustrated folder describing 
“ Regent °’ Wireless Sets and Components. 
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Radio Society of Great Britain. 


PRIZE COMPETITION. | 


A competition for amateur apparatus will be 
held under'the auspices of The Radio Society 
of Great Britain during the forthcoming All-British 
Wireless Exhibition and Convention to be held at 
the White City, Shepherd’s Bush, from November 
8th to 21st. 

Three prizes are offered, the first by the Presi- 
dent, and the other two by the Committee of the 
R.S.G.B. for the best examples of amateur work. 

Members of any Affiliated Society are invited 
to compete, and in order to organise the competition, 
the Committees of Societies are asked to arrange :— 


Either (a) to hold a competition amongst 
its members, and to send up the work of the 
winner for exhibition, and as an entry for the 
R.S.G.B. Competition. 

Or (b) to make itself responsible for the selec- 
tion of one suitable piece of apparatus con- 
structed by one of its members, such exhibit 
to be in its opinion of sufficient merit for public 
exhibition and competition. 


The Rules governing the Competition are as 
follows :— 

1. No exhibits for the competition will be 
accepted directly from private members; all 
exhibits must be selected by the Committee of 
an Affiliated Society in one or other of the above 
ways, and must be accompanied with a certificate 
to that effect from the Secretary of an Affiliated 
Society, who must also certify that the set has 
actually been constructed by the exhibitor. 

2. All exhibits to be delivered or brought 
personally at the cost of the exhibiting Society, 
or exhibitor, to the R.S.G.B.’s stand at the 
Exhibition on November 7th, and collected 
again on November 22nd at the conclusion 
of the exhibition. These exhibits while at 


the exhibition will be insured by the R.S.G.B. | 


against fire and theft, from November 7th 
to November 22nd inclusive, after which no 
further responsibility for their safety is accepted, 
and for this purpose the reasonable value of the 
exhibit must be declared by the Secretary of the 
Affiliated Society. ! 

3. A Committee will be appointed to make a 
first selection, and Dr. Eccles, the President of 
the R.S.G.B., has kindly consented to judge the 
selected apparatus and award the prizes. 


4. The Competition Committee reserve the 
right to reject any apparatus considered by them 
not to be of a sufticiently high standard for public 
exhibition. ` 

5. The Committees of the Affiliated Societies 
are earnestly requested, in the interests of the 
amateur movement, to see that only really good 
work is sent in. 

6. The apparatus must be of amateur construc- 
tion, and while bought parts are permissible, 
in judging the apparatus submitted, points will 
be given to originality of design, to skill in construc- 
tion (particularly deteils), and to success in 


operation. Little attention will be given to finish. 
The apparatus must be so arranged as to be 
readily inspected in all its details. 

9. Sets from members of the R.S.G.B. will not 
be accepted unless those members are also members 
of an Affiliated Society competing through their 
local Society. 

10. A diagram of connections must accompany 
each exhibit for competition. 


TRANSMITTER AND RELAY SECTION. 


This new section has been formed because 
the British Wireless Relay League has been 
merged in the Radio Society of Great Britain. 
The objects of the section are (1) To promote inter- 
communication between experimenters and thus 
assist them to improve their apparatus ; (2) To join 
hands with similar organisations overseas ; (3) To 
investigate the quality of the transmissions in 
various directions at different hours; (4) To 
establish a collection of wayvemeters and other 
useful apparatus for loan within the Section. In 
supporting the Section the Radio Society will 
protect the principle of ‘‘ Freedom for Experiment.” 


Rules of the Section. 


l. All persons holding experimental licences 
are eligible fur election to the Section in one of the 
following classes :— 

Annual 
Subscription. 


; - Class TM 5 0 
Society and its , RM 3 6 
0 O0 


Members of the ains l 
Affiliated Societies 


Non-Members do. i ji BN p 0 
Persons in classes TM and TN must be holders 
of transmitting licences, and in classes RM and RN 
must be holders of receiving licences. The annual 
rates of subscription may be amended at any time 
by the Council of the Radio Society. 


2. All persons within the Section will obtain 
the programmes of work and may vote for the 
election of the Committee. 


3. The work of the Section will be directed 
by a Committee, who shall have power to co-opt 
members. The Committee will be responsible 
for the election of candidates to the Section. 


4. The Committee shall consist of the President 
of the Radio Society, the Treasurer of the Radio 
Society, and three members elected by ballot from 
classes TM and TN of whom not more than one 
shall be from class TN. 


5. During the coming session the organiser 
of the transatlantic tests will serve as a special 
member of the Committee. 


6. The first election of the Committee will be 
conducted as follows :— 

Any person belonging to any of the four 

classes may send to the President between the 
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The LISSENIUM AGE 


LISSEN Parts anticipate to-morrow 


Ec yesir ern Samed efficiency Because amateurs have found it worth while to fit 
we have seen to it that is a n o LISSEN parts. ob res wae foe ee ere et 

' made every places use ii—if you one LISSEN you can depend 
Siete. Gammand serie, nl silanes which apon tif you Bt all LISSEN parts you oan depend 
present more than thirty times as many LISSEN upon the set. WE EXPECT TO HEAR FROM YOU 
parts have been bought in 1923 than in 1922. Why ? IF YOU ARE NOT SATISFIED. 


Considerations in 


Audio Frequency aed g mgs He nl ooh lige meg gee 
Amplification andio trequeny ample) pal ralagsfucustou 
WHERE LISSEN weetisratinne os cf signals sleo enter, 
DESIGN SCORES Sf the detector valve in always greater than that of the LISSEN 
g low frequency valves. mee o 
amplification depend upon the The LISSEN Tì ‘ae 
psi ot fe rae oat bare eres. TRANSFORMER 
E i desirable to get somewhere near should always bebed Jounediately 


The of the LISSEN Tr are such that the resonant behind the detector valve, and also 
all audible frequencies. It is for power amplification. 


point is far the reach 
the mi 


Its im- 


= 
A 
EA 


designers to use wire which is too fine. pecan is obtained by means of the exceptional coi] used, one reason 
or would amplify 


Hide pole amplification. The coll 


by itself without any 


everlas 
Lg of the ET Tr should be iron core is no S uaa effect with the LISSEN Tı because it is entirely 


Any goo transformer will do for 
the and third stages L.F. 
The TISSEN T2 will give every 


y 
if desired. 
the frst st. stage 25- 


may be 
EIT ALWAYS' 1N 


LISSENSTAT (Prov. pat.) Con- 
trol Improves Detection. 


' After fitting one of these ex- 
‘ cellent controls to my detector 
“valve the results are simply 
‘ideal. It enables me to get 
“ Newcastle (from Southampton) 
“on my detector valve alone, 
“ bringing in music and speech 
uite plainly, A RESULT QU ITE IMPOSSIBLE 

‘ - NIER RHEOSTAT 


“ BEFORE I PURCHASED YOUR LISSEN- 
“ST ae 7 6 
LISSENSTATS (Prov. pat ) Price l 


CORRECT GRID POTENTIAL. 


LISSEN VARIABLE GRID LEAK—con- si 
nect the grid to the bottom terminal. Price 


screened. All local low frequency noises are e 
hum. Simply make a connection to earth from the terminal provided 
on top of metal case. The LISSEN Tı AMPLIFIES A WHISPER 
BACKGROUND OF ABSOLUTE SILENCE. 


liminated, even A.C. 


Price 30/ j 


An Excellent Light 


ransformer. 


One of the best transformers made 
is the LISSEN T3. May be used 
for all stages of audio frequency. 
A really excellent transformer and 
shinee compares with many 
expensive transformers now on 
the market because of its skil- 


- fully balanced g 16 /6 


TE LAETI OCODE tr leet lie ee eee ARTS en mar mam 
YOUR PANEL. They are the largest selling parts—supreme in ‘their ARE SOLR gr 

dhtcency, supreme in during unique design, supreme in their ease of fitting— feo” beet E M, 

their rigid in inspection d ; and their triple testing after, IF ani ener WARE WARE FACTORS sal 
ensure permanent satisfaction for everyone who buys. DIFFICULTY. 


~~ LISSEN LIMITED = 


Woodger Road, Goldhawk Road, d, Shepherd’s Bush, London, W.12 


hone, 107 


ammersmi 
N.B.—Close to Goldhawk Road (Met.) Stn., ‘Shepherd's Bush (Central London) or Hammersmith Tube. 


BUILD-—WITH ALL LISSEN PARTS! 
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Buy the valve with 
a name behind it. 


Ediswan Lamps have been world-famous since 
1880. These valves are the product of the same 
experience, research and extensive manufacturing 
organisation. That they are used by H.M. 
Admiralty, War Office and Air Force is con- 
clusive proof of their superiority. The name 
is your guarantee. ae ae 


EDISWAN TYPE A.R. 


15/- 
EDISWAN TYPE R. 
15/- 
EDISWAN TYPE A.R.D.E. 
(Dull Emitter) 
27/6 
Filament Volts . e P 1°8—2'0 
N Current ; ie ; "30 
Anode Volts T N Si 20—50 
Bulb Diameter .. 29 m.m, 


Overall Length (including pins) 110 mm, max, 


Cap T T Standard 4-pin 

Do not put more than 2 volts across the 
flament. Eminently suitable for reflex 
circuits. 


Have you had your FREE copy of 
Illustrated Booklet, ‘‘ The Thermionic 
Valve’’?—If not, write us at once. 


Manufacturers of Complete Receiving Sets and 
Accessories, also H.T. and L.T. Batteries. Ask or 
write for Leaflets. 


Your Dealer holds stocks to supply you. If not, 
write us direct and give his name and address— 
a postcard will do. 


| The 
EDISON SWAN ELECTRIC C°. L. 


123/5 QueenVictoria St. & 71 Victoria St.,S.W.1 


eo | Contractors to H.M. Admiralty, 
E SWA,, War Office, Royal Air Force. 


EVERYTHING f 


Branches in all principal Towns 
Works : Ponders End, Middlesex f 


AN ELECTRICAL 


a! 
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25th and the 30th November, 1923, a sheet of 
paper bearing three names of eligible persons 
arranged in order of preference and signed by 
the proposer. The President will count the 
votes and arrange the names in order of aggregate 
preference, and will announce the names of those 
three persons with the largest number of votes 
who are eligible and willing to serve. 

7. An account of the expenditure of the Section 
ahall be rendered to the Council of the Radio Society 
of Great Britain monthly, and the Council shall 
have power to restrict expenditure at any time. 

_ 8. It must be clearly understood that persons 
joming the Section do not thereby become members 
of any grade of the Radio Society of Great Britain. 
Members of the British Wireless Relay League 
are admitted to full privileges of the Section, but 
at the termination of the period covered by their 


subscription, should join one of the classes of the 
Section. 


First Series of Tests. 


These tests are chiefly for the purpose of esti 
mating the ranges of stations, and for selecting 
transmitters for the transatlantic tests. 

From the lista of transmitters batches of ten 
or more will be selected and different nights 
assigned to each batch. For each night a table 
will be prepared showing the time at which each 
transmitter will commence work, and this time 
table will be circulated to all the Section. Each 
observer should keep a log of what he hears and 
should send an abstract of the log with notes on the 
strength of each station to the Secretary of the 
Transmitter and Relay Section. 

During these first tests the procedure on each 
test night will be as follows :— 


Part 1.—Outgoing Transmissions. 

Each transmitter on duty will transmit certain 
selected matter in morse at a rate not exceeding 
(2 words per minute commencing precisely at the 
scheduled time and following the usual rules with 
regard to call signs. The receiving stations will 
have no other information than the call sign and 
the scheduled time of each transmitter. 


Part 2..-Return Transmissions. 

Immediately the last transmitter on the pro- 
gramme has finished his task he will address to 
the station immediately preceding him in the 
schedule a return relay acknowledgment in a 
prescribed form. The acknowledgment should be 
handed on from each station to the next preceding 
one as quickly as possible. At the close of the 
return transmission, if time allows, a brief forward 
signal of prescribed form may be started along 
the chain and returned, and so on, in order to 
gain practice in relay work. 

The tests will be arranged to take place between 
ll p.m. and l a.m. 

= 


= 5 * 
If you wish to participate in these tests please 

send— | 

(1) Your name and address. 

(2) Call letters. 

(3) Licensed power of station. | 

(4) Normal working wavelength nearest 200 m. 
to the Secretary, Transmitter and Relay Section, 
Finsbury Technical College, Leonard Street, 
London, E.C.2. 


AN ASSOCIATION OF AFFILIATED 
SOCIETIES. 


At a meeting of the Western District Affiliated 
Societies, held on October 3rd for the purpose of 
forming an Association of Western District Metro- 
politan Societies, and briefly reported in our last. 
issue, the principal feature of the evening was 
a paper on the objects of the gathering, read by 
Mr. J. H. Reeves, O.B.E. 

Mr. Reeves began by referring to the historic 
nature of the meeting ; for the first time a group 
of Societies affiliated to the Radio Society of Great 
Britain, had come together independently of the 
Parent Body, to discuss matters for their mutual 
benefit, and the speaker expressed the hope that 
before long there would be many more similar 
groupings among Affiliated Societies. ? 

Before considering the constitution of the new 
body, Mr. Reeves dealt briefly with the constitution 
of the R.S.G.B., and explained clearly how 
adequately the Affiliated Societies can be repre- 
sented through the medium of their district 
representatives. The question of mutual working 
between the Parent Body and the Association of 
Affiliated Societies was next touched upon. A 
large measure of freedom for the Affiliated Societies 
had been agreed upon, and the thorny question 
of finance had been left in their hands. : 

Mr. Reeves urged the adoption of a capitation 
fee for each member, and spoke of the benefits 
to be derived from such a policy. There was 
no reason, he said, why each individual should 
not receive value amounting to ls. for every 
ld. paid as capitation fee. 


Regarding plans for the wellbeing of the Asso- 
ciation, the speaker referred to the value of good 
lectures, and stated that the Parent Body had a 
scheme in preparation for the provision of expert 
lecturers. The Hon. Secretaries present were 
advised to take advantage of the opportunities 
offered. 


Mr. Reeves then discussed the possibility of 
members being able to secure discount from wireless 
retailers, and the preparation of a list of “‘ recom- 
mended ” firms was suggested. 


As reported in our last issue, it was unanimously 
resolved that an Association of the Western 
District Metropolitan Affiliated Societies should 
be formed. 


Lecturers for Affiliated Societies. 


One list of lecturers has already been circulated 
to societies affiliated to the R.S.G.B. The Hon. 
Secretary, Mr. L. McMichael, has promised that a 
further list will be circulated shortly, and he par- 
ticularly requests all affiliated societies having one 
or more lecturers who would be willing to lecture 
to other societies in their neighbourhood to send 
along names, subjects and the radius lecturers 
would be prepared to cover (travelling expenses 

aid). 

The group representatives of affiliated societies 
are regularly attending committee meetings of 
the R.S.G.B. The results are already apparent, 
and several matters affecting the immediate 
welfare of affiliated societies have been dealt with 
promptly by the committee after representations 
from the group delegates. — : 
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QUESTIONS AND ANSWERS 


“H.M.” (Normanton) asks 


questions about 
circuit No. 66 of “ The Amateur’s Book of Wireless 


Circuits.” 

(1) The wire joining the filament end of the grid 
leak and the — H.T. should be broken and the 
L.T. battery inserted with the positive terminal 
connected to —H.T. (2) The grid condenser is 
shown connected between the plate of the H.F. 
valve and the grid of the rectifying valve and has 
a fixed capacity of 0-0003uF. 


“D.C.” (S.W.14) aske (1) for a modified 
circuit for the “ Double Magnification Receiver,” 
described in the issue of July 21st, 1923. (2) For 
information regarding the selectivity of this receiver. 

(1) Referring to the simplified diagram on page 
280 of the issue of June 2nd, connect potenti- 
ometer slide directly to — L.T., omit potentiometer 
resistances and the 1 and 2uF condensers and 
connect the —H.T. and —L.T. terminals together. 
(2) You should be able to receive the other broad- 
casting stations while 2 LO is working, with the 
exception of Cardiff, whose wavelength does not 
differ appreciably from that of 2 LO. 


i H.T.+ 
e 


ROIA 


[ 


Fig. 1. ‘*S.A.R.” (Llandaff). This receiver has 

one valve operating as an H.F. amplifier, using a 

tuned anode circuit coupled to the closed circutt to 
obtain reaction, and a crystal rectifier. 


0 000 4.F 


‘*S.A.R.’’ (Llandaff) asks (1) For a diagram 
of a circuit comprising one H.F. valve, and crystal 
detector with reaction, the receiver to include certain 
components which are listed. 

(1) The diagram is given in Fig. 1. 


‘* TISHY ” (Fulham, S.W.6) asks (1) Is it 
possible to work a crystal set successfully with basket 
coils. (2) For a diagram of a crystal receiver, 
employing basket coils, suitable for reception of the 
Paris time signals. (3) What ts a suitable method 
of mounting the basket coils. 

(1) Basket coils are quite suitable for use in a 
crystal receiver. (2) A number of diagrams have 
been given recently. The aerial tuning inductance 
may consist of three basket coils in series, each 
being wound with 80 turns of No. 26 D.C.C. wire 
on formers 1}’’ in diameter. The closed circuit 
nductance may consist of four such coils in series. 


(3) The basket coils may be mounted in a holder 
similar to that used for plug-in honeycomb type 
coils, or one may be mounted on a pivoted arm to 
swing ever the other. See recent issues. 


‘ROY ’’ (Solworth) asks, with reference to 
Fig. 2 on page 257 of the issue of May 26th (1) For 
a diagram of a tuned anode H.F. unit to use with 
this receiver, employing a two-coil holder for the 
anode and reaction coils. 


(1) The diagram is given in Fig. 2. 


@ COIL HOLDER g 


Fig. 2. ** ROY ” (Solworth). Connections of a 
H.F. amplifier suttable for adding to the receiver 
given tn the issue of May 26th. 


**C.W.A.’’ (Seven Kings) asks (1) Is ü 
necessary to obtain a licence before using a receiver 
which is employed with an indoor aerial. (2) Would 
a single circutt crystal receiver give satisfactory 
reception from 2LO when used with an indoor 
aerial at a distance of ten miles. 


(1) It is necessary to obtain a licence for the 
receiver. (2) We think it very improbable that 
satisfactory reception will be obtained under the 
circumstances. 


** QUEST ” (Liverpool) usks (1) What qualéfi- 
cations are necessary to obtain a transmitting licence 
for C.W. and telephony, with a power of 10 watts. 


ri 


AT £44. 


í 
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: (1) Transmitting licences are issued at the dis- 
cretion of the Postmaster-General after an examina- 
tion of the applicant’s technical qualifications, 
and his skill in Morse. 


“H.N.” (Northwich) submits a diagram of a 
three-valve receiver employing detector and two 
L.F. valves, and asks (1) For criticism. (2) For 
a repetition of the diagram with the addition of two 
H.F. valves, with switching for both. 

_ (1) The diagram is not correct. (2) The diagram 


is re-drawn correct with the required additions, 
in Fig. 3. 


Fig. 3.. * H.N.” (Northwich). 


“A.Y.” (Glasgow) sends a diagram of an 
Armstrong super-regenerative circuit for criticism. 


We do not recommend the use of this circuit, 
and we suggest that you might find the article 
on “An Armstrong Super Receiver,” by 5 HZ, 
in the issue of August 15th, useful. — 


“H.B.” (S.W.1) asks for particulars of choke 
coils for use in a H.F. amplifier for short wave- 


We do not recommend the use of choke coils. 
Use the ‘‘ tuned anode ” method of H.F. coupling. 
A No. 75 D.L. coil shunted by a 0-0003 uF variable 
condenser should be satisfactory for a range of 
250 to 600 metres, though the use of a series of 
cols and a smaller tuning condenser would be 
more efficient. 


**H.C.S.’’ (Dartford) asks (1) For details of 
basket coils for use in a certain type of transmitter. 
(2) The approximate maximum wavelength of an 
aerial 50 ft. long and 25 ft. high, connected to earth 
through a helix 4” in diameter, wound with 7 turns 
spaced $=” apart. (3) For particulars of a vario- 
meter suitable for reception in the neighbourhood 
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of 200 metres. (4) Dimensions of a frame aerial 
suitable for broadcast reception. 


(1) We have no particulars of this transmitter, 
but you will no doubt find all the information you 
require in the articles on ‘‘ Wireless Telephony,” 
in the issues of July 28th and August Ist. (2) 
Approximately 200 metres. (3) Wind both the 
4” stator and 3” diameter rotor with 20 turns each 
of the wire submitted. (4) Use a frame 4 ft. 
square, and wind with 6 turns, spaced $” apart. 


‘t G.W.W.” (Caversham) asks (1) For par- 
ticulars of wire, etc., to rewind certain dynamos to 


A five-valve receiver with switches. 


give 600 volts. (2) and (3) For details of the constante 
of circuit No. 103 of “The Amateurs’ Book of 
Wireless Circuits.” (4) How to determine the 
primary and secondary windings of an unmarked 
L.F. transformer. 

(1) We are afraid that you have not given 
sufficient data for us to help you very much. How- 
ever, we suggest that you rewind the armature of a 
150-watt machine with No. 36 D.S.C. wire, and 
excite the field from accumulators. (2) and (8) 
See articles on ‘‘ Wireless Telephony,” in the 
issues of July 28th and August Ist. (4) Measure 
the resistance of each winding, say, by connecting 
in series with a mulli-ammeter or galvanometer 
and battery. The winding having the greatest 
resistance is the secondary. 


‘*C.E.’’ (Salop) refers to the one-valve~ Arm- 
strong super-regenerative circuit given in the issue of 


. September 2nd, 1922, and asks (1) For particulars 


of coils L} and L,. (2) For data to construct an 
tron core choke having an tnductance of 1 henry. 
(3) The capacity of condensers C, and Oy, and whether 
fixed condensers can be used. | 

(1) Use 1,250 turns for L, and 1,500 for Ly. 
The coils may be pile wound or duolateral wound, 
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with an inside diameter of about 24”, using No. 30 The rejector circuit is tuned to the wavelength of 


D.C.C. wire. (2) See ‘‘ Wireless Theory,” in the 
issue of July 2lst. (3) The capacity should be 
0-005 uF. Fixed condensers may be employed if 


Fig. 4. 


« C.P.E.” (Birmingham), 


the near-by transmitting station. (4) It should 
be quite easy to obtain satisfactory reception 
from these stations. 


0 001,F 


A five-valve receiver, two H.F. tuned anode, detector and two L.F- 


valves with switches. 


the correct values are first found by using variable 
condensers. 


“ H.D.B.” (India) asks (1) For the name of 
the station with call letters LPY. (2) Where informa- 
tion can be obtained regarding the use of valve ampli- 
fiers for duplex land-line telephony. (3) Why 
UFT (St. Assise, 15,000 metres) is badly jammed 
sometimes by GBL (Leafield, 8,750 metres). 

(1) and (2) We regret we have no information. 
(3) A wavelength of 12,200 metres is sometimes 
used by Leafield (GBL), and jamming was no 
doubt observed during one of these transmissions. 
An inductively coupled tuning circuit would 
improve selectivity on long wavelengths. 


‘*C.P.E.’’ (Birmingham) asks (1) Will we 


NOTE —This section of the magazine ix 
° placed at the disposal of all readens 
who wish to receive advice and information on matters 
pertaining to both the technical and non-technical 
sides of wireless work. Readers should comply 
with the following rules :—(1) Each question should 
be numbered and written on a separate sheet on one 
side of the paper, and addressed ‘‘ Questions and 
Answers,” Editor, The Wireless World and 
Radio Review, 12/13, Henrietta Street, London, 
W.C.2. Queries should be clear and concise. (2) Be- 
fore sending in their questions readers are advised 
to search recent numbers to see whether the same 
queries have not been dealt with before. (3) All 
questions will be answered through the post. Thosc 
of general interest will also be published. (4) Every 


give a diagram of a five valve receiver employing question, except those under (5) below, should be 
two H.F., detector, and two L.F. valves, with switches accompanied by a postal order for ls., or 38. 6d. 
for cutting out all valves except the detector. (2) Will fora maximum of four questions, and also the coupon 
the circutt give satisfactory reception on a loud taken from the advertisement pages of the current 
speaker from all the British broadcast stations. issue. (5) For the benefit of those readers who would 


(3) Will a receiver connected according to this diagram 
be sufficiently selective to cut out the transmissions 
from a broadcast station at a distance of 24 miles. 
(4) Will it be possible to recewe from the Hague 
and Paris with this receiver. 

(1) The diagram is given in Fig. 4. (2) With 
& good outdoor aerial, the receiver should fulfil 
the required conditions. (3) It is difficult to say 
definitely the degree of selectivity obtainable with 
a particular receiver, as results vary considerably. 
The tuning ments shown in the diagram 
sre very suitable for your particular circumstances. 


rather not pay the charges, a free Questions and 
Answers Coupon will be placed in the advertisement 
pages of the first issue of every month This 
coupon should accompany the question submitted, 
together with a stamped addressed envelope. The 
free coupon is valid for the current week only. (6) 
In view of the fact that a large proportion of the 
circuits and apparatus 7 in these answers 
are covered by patents, readers are advised, before 
making use of them, to satisfy themselves that they 
would not be infringing patents. (7) Four questions 
is the maximum which may be sent in at one tème. 
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LEGAL POINTS FOR THE WIRELESS AMATEUR 


By Our LEGAL CORRESPONDENT. 


IKE every other good citizen the wireless amateur must be aware of the well-known 
maxim that “ ignorance of the law excuseth no man.” It is his business therefore 
to ascertain as far as possible what is his legal position as a user of wireless apparatus. 
In the first place common prudence calls for a sufficient knowledge of the law to 
keep within its bounds. In the second place it is useful to know what privileges one is 
entitled to enjoy freely and as a matter of nght without let or hindrance from others. 

One fact of primary importance is clearly established. The Wireless Telegraphy Act 
of 1904 forbids the use of wireless apparatus by anyone who has not first obtained a permit 
from the Postmaster-General. 

Beyond this point the law which governs a wireless licensee's relation to his landlord 
and his neighbour is not so well defined, simply because the various questions involved 
have nat yet been brought before the Courts for decision. It is in this area particularly 
that the amateur is liable to find that attempts are being made to impose unduly upon him. 

We will deal first with the position as laid down by Parliament in the Act of 1904. Here 
from the outset it must be borne in mind that wireless is on the same footing as the ordinary 
telegraph and telephone, all being comprised in the huge State monopoly which is now vested 
in the Postmaster-General. In other words no one in this country can use wireless apparatus 
either for transmission or reception unless he has first obtained the licence of the P.M.G., 
who, ìn effect, holds a “ master patent ” for all shapes and forms of postal communication. 

The terms and conditions under which the P.M.G. will issue licences are now too well 
known to need repetition. Two points may, however, be mentioned. In the first place 
the Act makes a definite distinction between the bona fide wireless experimenter and all other 
persons. Whilst in general the P.M.G. has an unfettered discretion as to whether he will or 
will not grant a licence, the act says that he shall do so in the case of anyone who can 
satisfactorily prove that he wants to conduct experiments in wireless telegraphy. Such 
permission is, however, subject to any reasonable terms or restrictions that 
the P.M.G. may think proper. 

In the second place the Act lays down penalties varying from £10 up to a maximum 
fine of £100 or twelve months’ hard labour for the unlicensed use of wireless apparatus. 
Such penalties are extremely drastic, and in all probability would never be enforced, yet it 
is well to bear in mind that they are on the Statute Book. 

Turning to what may be termed the common law point of view, trouble is sometimes 
caused by a type of landlord who has a rooted objection to outside aerials. 

When any landlord lets a house the lease is presumed by law to include all the reasonable 
enjoyments of occupation. The reception of Broadcasting at all events is becoming 
one of the ordinary amenities of life, and the landlord has prima facie no right 
to interfere. There is, however, the question as to whether the installation of a wireless 
receiver will damage his property. 

Here two points arise. The landlord may be concerned as to the means adopted for 
fixing the aerial to the structure of the building, or he may be anxious as to possible danger 
from lightning. 

As regards the first point, provided that reasonable care is taken in fixing the aerial 
to the roof or other part of a house, no appreciable strain or damage can possibly result 
to the structure of the building. On this ground, therefore, no Court would grant 
an injunction forbidding the tenant to erect his aerial. Shouid an action for damages 
be taken, a shilling or two paid into Court would not only deprive the landlord of any 
possibility of profit, but would also throw well-deserved ridicule upon his claim. 

The question has also been raised as to whether an aerial pole planted in the ground 
becomes the landlord's property under the law of fixtures. The answer is in the negative. 
The pole should be taken away by the departing tenant, the hole filled up, and 
the landlord left to prove what damage he has suffered. 


| 
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As regards the risk from lightning, there is no positive evidence to show in what degree, 
if any, the presence of an outside wireless aerial adds to the ordinary chance of a house 
being struck by lightning discharge. 

The tenant would however be wise to guard himself in this respect by offering to take 
out any additional insurance that may be necessary in order to cover this hypothetical 
danger. 

In actual fact many insurance companies are prepared to include the risk under an 
existing policy without asking for any additional premium, on the simple condition that the 
apparatus is always earthed when out of use. The fear that a wireless aerial will “ attract ” 
hghtning is curiously widespread, although it is more of a bogey than a fact. Telephone wires 
are far more in evidence than aerials, but they do not produce the same symptoms of 
nervousness either from landlords or the general public. ‘The view taken by the Insurance 
Companies should prove reassuring. The ordinary risk of a house being struck 
by lightning is practically infinitesimal and the presence of a wireless aerial 
leaves that risk unaltered. 

Sometimes objection has been raised to the installation of wireless apparatus in a flat. 
Here the question is one of degree. A loud speaker, particularly if afflicted with distortion, 
may disturb the amenities of life in the adjacent flat, but it is necessary to prove that it causes 
an unreasonable commotion before the law will interfere. Again, one could probably not 
insist upon planting an aerial pole in a common garden in the face of opposition from the 
other tenants, although some degree of actual damage or reasonable apprehension thereof 
would have to be proved before the Court would grant an injunction. 

Finally, in certain cases, local authorities have demanded a fee before granting permission 
to erect an aerial. This is only justifiable where (1) the aerial crosses a public thoroughfare, 
as it is then in the nature of a rent charged for a private wayleave over what is essentially 
public property, or (2) where the aerial crosses power lines, and the safety of the public 
demands that it should be subjected to some’form of supervision and periodical examination. 


In view of the above points raised by our legal correspondent it is particularly interesting 
te refer to clause 50 of the Broadcasting Committee's Report which, it will be remembered, reads 
as follows :— 

“50. It has been brought to our notice that certain local authorities and private landlords 
have demanded a rental charge for aerials. We think this practice uniustifiable and should 
be abandoned ; otherwise it may become necessary to deal with it by legislation.” 

| —EDITOR. |] 


RESISTANCE-COUPLED LOW FREQUENCY AMPLIFIERS. 


In the issue of October roth, on page 35, We hasten to correct any such impression 
a description of a resistance-coupled low which may have been conveyed. It would 
frequency amplifier was commenced, and obviously be absurd to state that serious dis- 
constructional details given in the following tortion is inherent in all transformer-coupled 
Issue, amplifiers, especially when we see evidence 
_ The introductory note to this article has in so many directions of the extraordinary 
invited discussion, as it has been suggested degree of efficiency in speech reproduction 
tous that the wording of the note is such as obtained with the use of specially designed 
tolkad our readers to suppose that we are apparatus employing this principle, and it 
of opinion that the use of resistance- is well known that an enormous amount of 
coupling will eliminate distortion. Continued on page 103. 
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SOLDERING AND SOLDERING APPLIANCES 


By RICHARD TWELVETREES, A.M.I.Mech.E. 


EFORE the amateur has gone very 

far in constructional work he will 

discover the need of the soldering 

process in some form or another, and 
although the principle involved is a very 
simple one, it is really astonishing to find 
how few people are ‘adept in putting it into 
effect. Perhaps this is because the process is 
so simple that one hardly realises the 
importance of carrying out the details with 
sufficient care, and disappointing results 
invariably follow. 


for soldering processes, it will be found that 
there is a verv wide range from which the 
selection can be made, and the reader will 
have to make up his mind to what extent 
soldering will be adopted. If only a limited 
amount is contemplated the whole outfit 
can consist of a small spirit stove, a couple 
of soldering bits, a file, a rasp, a small brush 
and the requisite supplies of solder, spirits 
and flux. Such a set can be recommended 
to those who have yet to make their first 
attempts in soldering, and the entire 


(1) 


(2) Small mouth blowlam p. 


In discussing workshop appliances in these 
articles it will be observed that an attempt 
has been made to keep each class of tcol in 
its own place, and if the practice is carried 
into effect in the arrangement of the workshop 
a good deal of time and trouble will be saved. 
This point applies particularly in the case of 
soldering appliances, where cleanliness is 
next to efficiency, for dirt, grease and other 
foreign matter are certain preventatives of 
good soldering. 

Small Soldering Sets.—When about to 
decide as to the class of tools to be purchased 


By Courtesy of Messrs. Richard Melhuish, Ltd. 
| | | (2) (3) y 
Soldering equipment. (1) Stove arranged to reduce the gas flame when the bit is removed. 


(3) Simple soldering outfit. 


outfit can be purchased for the modest sum 
of 4s. 6d. 

Soldering Stoves.—If one is fortunate 
enough to have a convenient gas supply for 
the workshop, the problem of heating the 
soldering iron is very easily solved by using 
the form of stove shown in the accompanying 
illu tration. This type of heater, or stove, 
is fitted with an automatic gas cut-off, so 
that immediately the soldering bit is removed 
from the flame, the supply of gas is cut down 
to a minimum, thus effecting a considerable 
economy. If mounted on the work bench 


—— oe 
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a piece of sheet iron or asbestos should be 
placed under the feet of the stove to prevent 
scorching the wood. The stove can be 
purchased for ros. or 1I2s., and is well 
recommended for all-round soldering jobs. 
The absence of a gas supply means that 
some form of spirit stove will have to be 
used, but in selecting this class of appliance 


By Courtesy of Messrs. 
Richard Melhuish, Ltd. 


A useful soldering stove 

capable of providing suffi- 

cient heat for a variety of 
jobs. 


one has to be careful to choose those that 
burn with a clear flame, for in some patterns 
the vapourisation is imperfect, and the 
soldering bit may thus be rendered greasy. 
Grease in any form tends to prevent an easy 
flow of the solder, and should therefore be 
guarded against. If one has to invest in a 
spint stove it is best to procure one that is 
large enough to serve for general purposes, 
rather than one of limited capacity. The 
type illustrated will easily burn without 
attention for six or seven hours, and longer 
if required. The flame is produced by the 
well-known Primus principle, and the spirit 
container has a force pump and pressure 
gauge, in addition to the filling cap. The 
burner itself is surrounded by a metal 
sheath, protecting the flame from draughts, 
and concentrating the heat upon the bits 
which are placed on a suitable grid supported 
above by pillars. In addition to its uses for 
heating the soldering bits, this form of stove 
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can be usetl:-tor -tinning,- hardening and 
tempering of tools, _ melting insulating 
materials, ‘and even for smal! casting jobs, 
should the amateur be inclined to indulge 
in this interesting class of work. 


Self-Heating Soldering Bits.—A good 
deal of ingenuity has been expended upon the 
construction of different kinds of soldering 
bits, which are combined with petrol-heating 
devices, whilst others are made with gas 
burners or electrical means of raising the 
temperature. They possess the drawback 
of being very heavy to use, and the anxiety 
of keeping them working merely adds to 
that of making a good job of the work in 
progress, so the amateur is advised to keep 
to the ordinary form of tool. 


A Useful Range of Soldering Bits.—In 
dealing with a selection of soldering jobs 
several shapes of bit will be required, It is 
possible to obtain adjustable soldering bits on 
which the copper heads can be twisted round 
to any position in relation to the handle, but 
the chief objection to their use is the chance 
of the bit working loose in the handle, just 
at a critical moment, for which reason those 
of the solid type are to be preferred. The 
straight bit and the hatchet bit are the most 
widely used, and for the larger class of work 
in the wireless shop the bits need not exceed 
one pound in weight. 


By Courtesy of Messrs. Richard Melhuish, Ltd. 
(1) (2) 
(2) Gas 


(1) Straight and hatchet soldering bits. 
blow pipe. 


102 THE WIRELESS WORLD ad RADIO REVIEW 


These pintas ‘can be supplemented by a 
pair of jewellers’ soldering bits, whick, though 
of similar ‘shape, are cof: ourse very much 
smaller. 


Care of Soldering Bits.—Before putting 
a new soldering bit into use, the business end 
should be carefully tinned, which consists of 
covering the point with a thin film of solder, 
and this film should be maintained at all 
times. The surface of the bit should be 
cleaned and heated slowly, until solder 
applied to the surface melts freely. The bit 


is now plunged into a solution of sal-ammoniac _ 


in water, after which the solder will run in 
an evenly distributed film all over the 
surface. Subsequent overheating of the bit 
will burn this film of solder and prevent the 
metal from running freely, and in such a case 
the burnt solder must be filed off and the bit 
tinned afresh. It is also very important 
that the surface of the bit should be quite 
smooth, as even rough file marks are sufficient 
to retard the flow of the solder when work is 
in progress. 

In selecting the size of bit to be used for 
any specified job, it must be remembered 
that the bit has two functions, not one as 1s 
often supposed, for, in addition to melting 
the solder, it is required to localise the heat 
on the job and raise the surrounding metal 
sufficiently to allow the solder to flow freely. 
By omitting to observe this requirement, 
many amateurs produce messy results, and 
large surplus masses of solder have to be, 
removed afterwards by filing or scraping. 


Soldering Fluxes.—tKilled spirit is the 
most commonly used form of flux for solder- 
ing, but many people prefer one that has a 
resinous base for electrical work, owing to 
the corrosive influence of acid. ‘‘ Fluxite ” 
soldering paste is a very popular form of flux, 
and those who prefer a fluid will be well 
served by the solution known as Baker's 
Preparation. The metal should be well 
cleaned before any form of flux is applied, 
for dirt and oil will cause the metal to splutter, 
and no amount of subsequent attention with 
the soldering bit will avail until the whole 
has been thoroughly cleaned off. “ Well 
begun is half done,” and this motto should 
be applied in the early stages of all soldering 
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case a very little amount of solder need be 
used. 

In wireless instrument making cored 
resin solder will be found convenient inas- 
much as a limited amount of resin flux is 
run on the work as the solder is melted. 
Resin is the safest flux to employ for 
soldering the internal connections of an 
instrument, but to facilitate the running of 
the solder without overheating, a trace of 
fluxite may be made use of and any excess 
of flux cleaned away with methylated spirit 
applied carefully with a small soft brush. 


Tinning.—tThis is a form of soldering 
which lends itself to particularly neat work. 
Two surfaces that have to be united are first 
cleaned, and heated either with the soldering 
bit or over a naked flame. The solder is then 
applied with flux, and, whilst the metal 1s 
still hot, the surplus solder is wiped off with 
a clean piece of rag. This leaves the two 
surfaces covered with a very thin film of 
solder and enables them to be joined together, 
by pressing them in contact when heated 
for the second time. In fitting up a number 
of components to which wires have to be fixed 
at a later stage of the construction, it is a 
good plan to tin all the surfaces so that the 
subsequent process of soldering may be 
facilitated. 


By Courtesy of Messrs. Richard Melhuish, Ltd. 
Foot bellows for use with gas blowpi pe. 


Blowpipe Soldering .—-In certain circum- 
stances soldering has to be done in such 


jobs. 

If the work is well cleaned and a suitable 
flux is used the solder will be found to flow 
freely when the bit is applied, and in such a 


positions that it may not be convenient to 
use a soldering bit. Sometimes the space 
may be so confined that even the edge of the 
hatchet bit cannot be brought into contact 
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with the work, and in such a case a small 
blow pipe should be used. Indeed, the blow- 
pipe can be used for such a variety of soldering 
jobs that those who become accustomed to 
handling it seldom make use of the soldering 
bit. For small jobs the form of methylated 
spirit blowlamp with a combined pipe will 
be found very useful. The flame rises out 
of the top of the lamp and 1s directed into a 
fine point by a draught of air blown through 
the mouthpiece, down the rubber pipe and 
out of the specially shaped jet. The 
duration of the flame in this case is limited 
by the capacity of one’s lungs, but the 
appliance is very useful for small and delicate 
jobs. This little blowlamp can be bought 
for about 3s., and is well worth a place in 
the shop. 

Larger blowpipes suitable for use with a 
gas supply are fed from foot bellows. The 
latter should be of the double blast pattern, 
in which the air current is produced both by 
the upward and downward movement of 
the pedal. With this combination heat can 
be produced that will serve for many pur- 
poses other than soldering, such as the 
brazing of small parts, the forging of tools 
and similar operations. In the latter case 
it is well to make a small bench forge, which 
need consist of nothing more than a stiff 
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sheet iron base, cut into square shape, to 
which another vertical piece is rivetted 
around three sides, thus forming an open 
hearth. A hearth of this description is 
shown as part of the workshop equipment 
in a recent issue.* 

A very convenient method of supplving 
air to the blowpipe consists of fixing up a 
fairly large container, and supplying it with 
air from a motor foot pump. A tube is 
connected from the outlet to the air tube of 
the blow pipe, and the supply regulated by 
means of an adjustable tap. This method 
has the advantage of enabling one to pump 
up enough air pressure to last for a consider- 
able time, thus dispensing with the incon- 
venience of having to pump by foot power 
whilst a soldering iob is in progress. 

In large work scrapers should be used in 
preference to files if it is necessary to remove 
any surplus solder after a job is completed, 
for the solder clogs up the teeth of the files 
and renders them useless for any other work. 


A selection of scrapers, including flat, half- | 


round and three-cornered patterns, will be 
found useful for purposes other than cleaning 
up soldered jobs. 


*Wireless World and Radio Review, p. 617 
August 8th, 1923. 


Resistance-Coupled Low Frequency Amplifiers—Continued from page 99. 


reėwarch has been conducted which has 
culminated in the production by a number 
of firms of intervalve transformers which 
leave no room for criticism as to their efh- 
ciency when emploved in telephony ampli- 
hcation circuits. 

The purpose of the article in question was 
primarily to give a design for an amplifier 
for amateur construction employing well- 
known principles, and to emphasise that the 
average amateur who is prepared to sacrifice 
something in amplification will find with a re- 
sistance-coupled amplifier that it is con- 
siderably easier to eliminate some of the 
causes of distortion than with a transformer 
coupled amplifier which requires more skill, 
both in construction and correct manipulation. 

It was pointed out in the article that in no 
case will attention to one part of a circuit 
alone, such as the amplifier, suffice to reduce 
distortion. 


One must take into consideration every 
part of the circuit, including the type of 
telephone or loud speaker employed; in 
fact it is not incorrect to state that in the 
design of a complete receiver, attention 
must be paid to the different parts of the 
circuit so that one may compensate for 
distortion in another, and therefore, strictly 
speaking, no one low frequency amplifier 
can give an equally efficient service with a 
variety of types of loud speakers, any more 
than one type of loud speaker will give best 
results with any type of low frequency 
amplifier. 

A resistance-coupled amplifier, however, 
may be expected to give better results 
where it is necessary to employ it with 
a variety of types of loud speaker or 
telephones. 

— EDITOR. 


” I t" 
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READING WAVELENGTHS BY TOUCH. 


This article describes how an experimenter, handicapped by the loss of his 
sight, overcame the difficulty of tuning his transmitting receiving apparatus 
by designing an ingenious wavemeter. 


LTHOUGH the wavemeter illus- 
trated herewith is of a design 
which will, in all probability, 
be of value to a negligible number 

of readers of The Wireless World and Radio 
Review, it may be, nevertheless, that the way 
in which the unique difficulty which pre- 
sented itself has been overcome will be of 
interest. 

* The experimenter who designed and uses 
this instrument was blinded in the war, 
and consequently his problem was to devise 
a means of accurately reading wavelengths 
by touch alone. 

It was necessary to construct the dial 
in such a manner that the largest possible 
travel was obtained when the condenser 
was moved through 180 degrees. It will 
be seen that this has been secured by the 
expedient of gearing the control down so 
that one complete revolution of the dial 


The heterodyne and buzzer wavemeter arranged for 
reading by touch. Braille figures are raised on the 
dial which are sufficiently extended to provide for 
accurate calibration. 
D. Calibrated metal dial with embossed figures. 
J. Fine adjustment, with rubber wheel friction drive. 
V. Valve. R. Rheostat. T. Telephones. X. Con- 
nector for grid and plate inductances. S1. Filament 
switch. S2. Buzzer switch. B. Battery for buzzer. 
Z. Buzzer. P. Plug to connect buzzer in plate circuit. 


plate is required to move the condenser 
from minimum to maximum. Actually the 
dial is 8 ins. in diameter, so that a travel 
of about 25 ins. has been secured. The 
dial, which is of ebomte covered by 
aluminium sheet, is divided into 36 segments 


Side removed to show gearing for extending the scale 

from 180° to 360°. G. 2:1 gearing. C. Variable 

condenser. B2. 6-volt accumulator. B3. 30-yvolt 
H.T. battery. 


by Braille embossed figures, between each 
pair of which are placed two vertical dots 
representing the half-way line. Thus 72 
points on the revolving disc can be accurately 
read with the forefinger in relation to the 
fixed index line on the front ebonite panel, 
and intermediate positions can also be 
gauged with fair reliability just as with 
visual instruments. 

Further, to increase accuracy, a condenser 
of relatively small value is used in con- 
junction with a larger number of coils than 
is normally employed. The coils consist of 
a plate and grid basket coil coupled together 
in an ebonite box with flexible leads and 
plug. 

In practice it has been found that wave- 
lengths of the experimenter’s own transmitter 
and of other stations can be read with as 
great accuracy as is usual with most of the 
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ordinary instruments in the possession of 
amateurs, and without appreciably greater 
effort or expenditure of time. | 

Apart from the peculiar dial, the instrument 
follows the standard practice adopted in 
most oscillating wavemeters. Thereis, there- 
fore, no other feature to comment upon 
beyond that the instrument is entirely 
self-contained, having its own unspillable 
accumulator and H.T. battery. This is 
found to be an immense advantage, particu- 
larly when testing a transmitter, as the whole 
instrument can so readily be removed a 
few feet from the oscillatory circuits to 
obtain better readings. 

The writer would urge an amateur in- 
tending to construct his own wavemeter 
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to go to the additional trouble and expense 
of making an oscillating instrument. The 
advantages as regards sharpness of tuning, 
as well as the usefulness of the instrument 
for heterodyning purposes, will amply repay 
any effort initially put forth. 

Incidentally the writer ventures to suggest 
to some of the wireless firms who want to 
secure good friends in the world of amateur 
experimenters to advertise that they are 
willing to calibrate home-made instruments. 
They need not do the work with laboratory 
exactness, probably few of the instruments 
would in themselves warrant this, but it 
would be a boon to many if this service were 
available at moderate fees with a fair degree 
of accuracy guaranteed. I. F. 


THE HIGHER POWERED AMERICAN BROADCASTING STATIONS. 


Call Frequency Wave- Rating 
Snl Owner .of Station. Location of Station. Kilo- length Oscill. 
GESA cycles. Metres. Watts. 
KDKA Westinghouse Elec. & Mfg. Co. .. East Pittsburgh, Pa. 2% 920 326 1,000 
KFDB Mercantile Trust Co. of Calif. . San Francisco, Calif. a 590 509 750 
KFI Earl C. Anthony, Inc. .. Los Angeles, Calif. .. ace 640 469 500 
KGW The Oregonian Pub. Co. .. Portland, Oregon. .. a 610 492 500 
KHJ Times-Mirror Co. .. Los Angeles, Calif. .. a 760 395 500 
KPO Hale Bros., Ine. .. San Francisco, Calif. N? 710 423 500 
KSD Post Dispatch .. St. Louis, Mo. pi ga 550 546 500 
KYW Westinghouse Elec. & Mig. Co. . Chicago, Il. ete sx 870 345 1,000 
WBAP Wortham-Carter Pub. Co. .. Fort Worth, Texas.. YI 630 476 500 
WBAY Western Elec. Co. . .. New York, N.Y... ot 610 492 500 
WBZ Westinghouse Elec. & Mig. Co. . Springfield, Mass. .. ka 890 337 750 
WCAE Kaufman & Baer Co. .. Pittsburgh, Pa. Be iy 650 461 . 500 
WCX Detroit Free Press .. Detroit, Mich. ; ‘ 580 517 1,000 
WDAF Kansas City Star .. Kansas City, Mo. 730 411 500 
WDAR _ Lit Bros. ; . Philadelphia, Pa. 760 395 500 
WEAF American Tel. & Tel. Co. a New York, N.Y. 610 492 500 
WFAA A. H. Belo & Co., Dallas News and Dallas, Texas 630 476 500 
Journal 
WFI Strawbridge & Clothier .. Philadelphia, Pa. 760 395 500 
WGM Atlanta Constitution .. . Atlanta, Ga... i 700 429 500 
WGY General Electric Co. : Schenectady, N.Y. . 790 380 1,000 
WHAS Courter Journal & Louisville Times Louisville, Ky. 750 400 500 
WHAZ Rensselaer Poly. Inst. .. Troy, N.Y. 790 380 500 
WHB Sweeney Auto & Elec. Sch. - Kansas City, Mo. 730 41] 500 
WIP Gimbel Bros. .. Philadelphia, Pa. 590 509 500 
WJAX Union Trust Co. .. Cleveland, Ohio 770 390 — 
WJAZ Chicago Radio Lab. .. Chicago, Ill. 640 448 — 
WJY Radio Corp. of America .- New York, N.Y. 740 405 — 
WJZ Radio Corp. of America ges .. New York, N.Y... 660 455 — 
WLAG Cutting & Wash. Radio CRIP: . Minneapolis, Minn. .. 720 417 500 
WMAQ Chicago Daily News .. Chicago, Il. . 670 448 500 
WMC Commercial Pub. Co. .. D .- Memphis, Tenn. 600 500 500 
WOC Palmer School of Chiropractic . Davenport, lowa 620 484 500 
woo John Wanamaker .- Philadelphia, Pa. 590 509 500 
WOR L. Bamburger & Co. . Newark, N.J. 740 405 500 
WSAI U.S. Playing Card Co. .. Cincinnati, Ohio 970 309 — 
WSB Atlanta Journal .. Atlanta, Ga. 700 429 500 
WWJ The Detroit News . Detroit, Mich. 580 517 1,000 
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A NOVEL METHOD OF RECTIFICATION. 


It is difficult to devise a method of producing H.T. for operating a 


transmitter if power mains are not available. 


The practical information 


on the setting up of a neon lamp rectifier for use with the stepped-up 

potentials obtainable from a suitably constructed induction coil or trans- 

former, should help to solve the difficulty, particularly as no additional 
current from the accumulators is needed, as with power rectifier valves. 


By FREDERIC L. Hoce (2 SH). 


HE H.T. problem for amateur 

transmitters is always a big one. 

Where D.C. or A.C. mains are 

laid on the situation is not difficult, 
but where no power is available there are 
considerable difficulties. Small wet or dry 
batteries are all very well in their way, but 
are expensive and troublesome. Hand 
generators are fairly simple to rig up, but 
are useless for Morse work, and are very 
expensive indeed. 

Apart from these the only possibility 
is some form of induction coil arrange- 
ment to step up the voltage from an 
accumulator such as is used for filament 
lighting. This type of apparatus was in 
use during the war under the name of the 
T.V.T. (tuned vibratory transformer) unit. 


VOLTS 


TIME 


curve of T.V.T. 
secondary. 


Voltage 


This consists of a small spark coil and 
interrupter specially made for the purpose, 
with a condenser across the secondary 
terminals to help smooth out the peaks of 
secondary voltage. From such a coil we get 
a secondary pulse consisting of a small 
kick in one direction, followed by a 
much larger kick in the opposite direction. 
Now, for Morse working this is quite satis- 
factory, but we must arrange the larger pulse 
to be in a positive direction, on the plate 
of the valve, which suppresses the reverse 
pulse. This is easily done by reversing 
primary and secondary leads on test and 
noting which gives the best results. Now 
if we want to do telephony we must rectify 


this supply before applying it, through a 
filter, to the valves. Unfortunately a chemical 
rectifier cannot be used in this case, so that 
the only solution appears to be a valve. 
Here we have immediately added a large 
expense of another valve and accumulator, 
as the rectifying valve cannot unfortunately 
be lighted by the same battery as the fila- 
ment. Because of these troubles the T.V.T. 
unit is very little used by amateurs. 

However, there is a solution to the 
difficulty which opens up a field of research 
for the amateur. 

The ordinary neon, lamps, commercially 


known as ‘“ Osglims,’’ have, as is well 
known, certain curious properties. They 


pass a larger amount of current in one 
direction than in the other, and need a 
threshold voltage to start a current passing 
of about 140 volts. However, once a current 
has started to flow, the internal resistance 
of the lamp diminishes and the larger the 
current, the lower the resistance of the lamp. 
Now in a T.V.T. unit we have, as has been 
mentioned, a large pulse in one direction 
and a small one in the reverse direction. 
Suppose for the purposes of argument that 
the voltages of these pulses are 1,000 and 
I00 volts respectively. Now if we connect 
the unit correctly to a rectifying lead, such 


NEON LAMPS 


30 HENRIES 


Fig. `2. 
with 


Rectifier and smoothing circuit for use 
induction coil and vibrator or motor-driven 
interrupter. 


as the valve, the 100-volt pulse is suppressed, 
and the 1,000-volt pulse does the useful 
work. Now if we put a neon lamp in the 
circuit in the correct direction, the I,000-volt 
pulse will light the large electrode up and 
the lamp has no effect on the circuit. But 
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the 100-volt pulse cannot break over the 
threshold value of the neon lamp voltage 
so that the pulse does not reach the valve. 
Then if we put a filter between the neon 
lamp and the valve we will get 1,000 volts 
of pure D.C. on the plate. Applied practically, 
enough neon lamps are placed in series to 
suppress the unwanted pulse. In an ordinary 
set two or three are required. 

There are certain practical points which 
should be considered. The usual spark coil 
gives too high a secondary voltage. A new 
secondary can be put on a spark coil, and 
for 1.000 volts H.T. about 350 to 500 times 
the number of primary turns should be used, 
according to whether a 6 or 4-volt accumu- 
lator is used. It is better to use an external 
break of fairly rapid speed. It also helps 
to put a O-o0I or 0'002 fixed condenser 
across the secondary terminals before the 
lamp. As the lamps are bought, there are 
small resistances inside the cap which must 
be removed before using them for this 
purpose. A suitable filter consists of two 
2 mfd. condensers and a 20 or 30 henry 
choke. 


There is here a large field for experiment. 
I personally can only say that it works, 
as being more fortunately situated as regards 
juice, I have only subjected this to a 
laboratory test. It therefore remains for some- 
one to work out the possibilities of the 


NEON LAMPS 30 HENRIES 


Fig. 3. Pulsating high potentials suitable for neon 

lamp rectification are obtained from an A.C. source 

by the insertion of a chemical rectifier in the trans- 
former primary. 


neon lamp in such a direction. As a sugges- 
tion, if A.C. power is available, this would 
be rectified from the mains by a single wave 
chemical rectifier and the pulsating current 
used on the primary of the transformer 
rectifying as above. I hope someone will 
experiment in this direction and give others 
the benefit of his experiences. 


APPARATUS OF AMATEUR INTEREST. 


The illustrations shown here are of an 
El-be Anti-capacity Extension Handle pro- 
duced by Messrs. Leigh Bros., and also 
two types of variable condenser by The 
Marconi Scientific Instrument Co., Ltd. 

The El-be Handle differs from other types 
of extension handle in that no screws or 
clamps are used to fix it. It is simply 
necessary to push the control knob on in 
a suitable position and it stays on the 
condenser dial until removed by pinching 
the rubber suction grip. 

The condensers are of particularly good 
workmanship, and are especially adaptable 
for panel mounting. 


The illustration on 
the right shows a 
double condenser 
especially applicable 
for tuning two circuits 
simultaneously. 
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THE SOFT VALVE 


Now that so many soft valves are in use, this short note on their operation 
should prove helpful to those whose experience does not go back to 


the days when valves were invariably soft. 


The soft valve for certain 


purposes will give results superior to the usual hard variety. 


ECENTLY, quite a number of 

“ brothers in radio ” have come to 

me, bewailing their fate in the 

following manner. “That cheap 
valve I got is no good ; I don’t knaw what’s 
wrong with it but it won’t work, and goes 
blue when it’s alight.” 

Really these poor folks are the possessors 
of a splendid valve for some purposes and, 
once they learn how to use it, will search 
around to procure a stock of them. 

The so-called soft valve is identical in 
construction to the hard valve commonly 
in use, the sole difference being a slight 
amount of some inert gas in the bulb, or 
else an extremely low vacuum. 

. Ionisation easily takes place producing the 
blue glow, which should not be allowed to 
continue. This valve is an extremely good 
detector and I have frequently obtained 
results with one, almost equal to a hard 
valve and one note magnifier ; and all this 
entirely without the use of reaction. 

Two things are necessary, firstly a good 
filament rheostat capable of fine adjustment, 
and secondly a high tension battery of about 
40 volts adjustable in steps of 3 volts. 


Fig. 1. Simple detector valve circuit in which a soft 


valve functions well. 


Invariably the required plate voltage will 
be low, in the region of 20 to 25 volts. As 
far as circuits go the ordinary grid leak and 
condenser system of rectification may be 
used, but sometimes better results may be 
obtained with a slightly different circuit 
shown in Fig. 1. 


Care should be taken that the low 
potential end of the inductance and also the 
negative end of the H.T. battery are brought 
to a point between the filament rheostat and 
the valve. A large condenser should be 
used across the H.T. battery and the value 
given is only a suggestion. Where low 
frequency amplification is to follow, hard 
valves should be used for the magnifiers and 
a tapped H.T. battery employed: The 
circuit would be as Fig. 2. 

+ 
l 


Fig. 2. 


Detector valve circuit and note magrifier. 


The soft valve frequently makes a good 
high frequency amplifier, but very rarely 
a good note magnifier. One great exception 
to this appears to be the American valve, 
Radiotron U.V. 200, which operates in any 
position on a plate battery of 22$ volts. 
The method of operating a soft valve is as 
follows: Give the plate a supply of 20 volts 
and slowly turn up filament. The valve 
will now operate, but requires a rather 
brilliant filament. Now increase the plate 
battery in steps of 3 volts, keeping the 
filament constant. A point will be reached 
where a violent hissing takes place, accom- 
panied by a slight blue glow, or distortion 
of signals. The filament should now be 
reduced until the hissing stops, and again 
increased to a point just preceding hissing. 

The extra trouble involved in the use of a 
soft valve is well repaid and, if compelled to 
work on a single valve, the author would 
definitely choose this type. 

A. F. B. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER AND EXPERIMENTER. 


VARIOMETERS-II. ` ; 


When a continuously variable inductance is required, an instrument termed 
a variometer is used. The principles underlying the design of various types 
were discussed in the previous issue and are continued beolw. 


By W. JAMES. 


Types of Variometers. 


(D) To obtain a greater variation in 
inductance than is possible with the 
arrangement described in section (4), page 
83, October 17th issue, we may wind 
four coils and connect them in series (or 
parallel, of course) as in Fig. ro. Coils W 


Fig. 10. A simple variometer which provides the 
means of obtaining a larger inductance change than 
is possible with an arrangement such as Fig. 4. 


and X are fixed to a board, anq coils Y 
and Z are movable. By changing the posi- 
tions of coils Y Z relative to W X, the 
inductance is varied. It is a maximum 
when coil Z is over coil W and Y over X. 
The inductance has its minimum value when 
the coils are turned right round so that Y 
is over W, and Z over X. The variation will 
be greater the closer the surface of the coils. 

(E) An improvement is obtained if the 
coils are wound to have the shape of the letter 
D, Fig. 11. A simple construction consists 
of cards which have slots, wound with wire, 
the wire passing in and out of the slots, 
very similar to the construction of the 
ordinary basket type coil. One card is fixed 
and the other is provided with a knob, 


and is pivoted. As the knob is turned, the 
inductance varies in the manner as described 
in section (D) above. 

The windings may be connected in series 
or parallel. Referring to Fig. 12, which shows 
the coils separated for simplicity, the coils 
are connected in parallel. The inductance 
has its minimum value when the current 
flows through the windings in opposite 
directions as at A. The inductance has its 
highest value when the coils are placed 
as in B. 

In Fig. 13 the windings are in series. 
When the coils are situated as at A, the in- 
ductance has its smallest value; wth the 
moving coil turned right round, B, the 
inductance has its maximum value. The in- 
ductance is of course larger when the coils 
are joined in series. 

(F) A D type variometer is shown in 
section and plan in Fig. r14. Referring to 


Fig. 11. Two 


One winding of a D type variometer. 
of these ure made. One is fired, and the other mounted 
above it so that it may be rotated. 
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this figure, the stator has two windings, A 
and C, wound in grooves provided in the 


former F. The rotor has two windings, 


B and D, wound in grooves provided in 
the former E. The knob K is attached to 
the spindle H, which carries the rotor. 


A B 


Fig. 12. Explaining the operation of a D type 
variometer when the coils are in parallel. The 
inductance is low at A and high at B. 


When the knob is turned, the position of the 
lower coils is changed with respect to the 
fixed coils. The operation will be understood 
by referring to Figs. 12 and 13, which show 
the windings apart, and connected in series 
and in parallel. The variometer is fastened 
to the panel by the screws J. To provide 
the largest possible variation, the two sets 
of coils are mounted as close together as 
possible. The packing ring G is to prevent 
the lower coils turning too freely, and keeps 
particles of foreign matter from lodging 
between the sets of coils. 


Fig. 13. Here the coils are in series. The induc- 
tance is low at A and high at B. 
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The variometer may be calibrated by 
measuring the inductance for various settings 
of the pointer on the scale L. 

The inductance may be made farge or 
small, according to the number of turns of 
wire in the coils. 

Variometers of this description which 
are employed in transmitter circuits, are 
wound with bare spaced conductors, or 
rubber-covered flexible wire. 

The larger inductances generally required 
in receiver circuits may be obtained by 
winding the coils with more turns of small 
wire. 

The method of connecting a double-pole 
throw-over switch for’ conneciing the two 
sets of windings in scries or parallel is given 
in Fig. 14A. 


C L 


A 


D 
Se eo 


Fig. 14. 


AD type variometer. 


(G) Cylindrical Variometers. 

Another useful type of variometer, which 
is not used to any extent in this country, 
although it is to be found in some German 
apparatus, consists essentially of a cylinder 
with an appropriate windiag which may be 
turned inside another cylinder carrying 
a winding on its inner surface. Referring 
to Fig. 15, which shows but one of many 
forms which will readily occur to the reader, 
the rotor consists of a cylinder upon which 


3 


: 
| 
i 
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coils X and W are fastened. The outer 
cylinder (stator) has also two windings, 
Y and Z, and these are fastened to the inner 
surface of the cylindrical former. 

If these sets of coils are joined up in the 
same way as those of the flat D type 
variometer described above, a wide variation 
in inductance may be obtained by turning 
the rotor. 

As before, the greatest variation is obtained 
when the clearance between rotor and stator 
is made as small as mechanical considera- 
tions permit. 

The coils to be used in this instrument 
may be wound in a number of ways. 


SERIES PARALLEL 


o 


Fig. 14A. Method of connecting a throw-over switch 


to join coils in series or parallel. 

Naturally, considerations of electrical effi- 
cency lead one to adopt a spaced type 
of winding which may be prepared as, 
for example, like a basket coil, the winding 
former being removeďwhen the coil is wound. 

If skeleton construction 
formers are used, losses will 


be further reduced. The 
basket coil-skeleton former — 
arrangement, is highly satis- | 


factory, provided care is taken 
in fixing so that the variometer 
is mechanically sound. 

(H) When large changes in 
inductance are required, it is | 
sometimes convenient to inter- | 
lave several D type coils, | 
mounting alternate coils upon Mis 
a spindle which may be ro- | 
tated. Many elaborate instru- | 
ments have been built in this | 
way. 

In others, ordinary pancake | 
coils are enclosed in boxes `i 
of ebonite or other insulating 
material, alternate boxes being 
supported on a common 
spindle. To secure fine ad- 
justments, gear wheels are 
employed so that a large 


An American basket ball 
understood by examining the photograph. 
as basket balls. 
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movement of a knob produces only a small 
change in the position of the coils. 

It will not be beyond the ability of an 
interested amateur to construct such a 


Fig. 15. The arrangement of the coils in a cylindri- 

cal type variometer. The smaller cylinder carrying 

ihe windings X and W is mounted so that it may be 
rotated inside of the larger cylinder. 


large range variometer, using interleaved 
coils, and perhaps a barrel multipoint 
dead-end switch to connect sections in 
circuit as required. 

(I) It is well worth noting that the 
inductance of a coil may be varied by bringing 
near it a metal plate, which may be connected 


EEEN 
WY ir "i 
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AS 
| el ees 
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may be 

Both windings are wound 

l and 3 are the supports, 2 the shaft to which is 

fastened the knob, 4 is the back end of the shaft, 5 the prepared former, 
6 the stator winding and 7 the rotor winding. 

(General Wireless, Ltd., 21, Garrick St. W.C.) 


variometer. The construction 
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to one side of the coil, or not. Referring 
to Fig. 16, a coil such as A may have its 
inductance varied by changing the position 
of the metal plate B. The inductance 
change depends to a large extent upon the 
dimensions and material of the plate. 
Using copper 1/16 in. thick, a 30 per cent. 


\\ 
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Fiq. 16. A very simple method of varying the 
inductance of coil A tis to arrange a metal plate B, s0 
that its position with respect to the coil may be varied. 


variation is easily obtained, which for 
some purposes is very convenient. 

The eddy currents induced in the plate 
create a magnetic field which opposes that 
of the coil, hence the reduction in the coil 
inductance. The energy induced in the 
plate is abstracted from the coil, consequently 
the effective resistance of the coil is pro- 
portionately increased. By proper design, 
however, the increase in effective resistance 
may be kept within reasonable limits, and 
does not constitute a. serious disadvantage, 
because in many cases this increase may be 
compensated for, as for example, in valve 
circuits where reaction or back coupling 
may be employcd. 

(J) If two coils are mounted close together, 
the mutual inductance may be vaned by 
using a metal plate. A simple arrangement 
is shown in Fig. 17. The coils are A and B, 


and the metal plate C. The mutual inductance 
may be varied by changing the position 
of the plate, moving it away from the coils 
increasing the inductance. When the plate 
practically covers the surface of the coils, 
the mutual inductance is very small indeed. 

With the windings connected in series, 
and the plate arranged so that it may be 
slid in or out in the space between the coils, 
we have a useful variometer. The inductance 
variation is, of course, not only caused 
by varying the mutual inductance, but the 
inductance of the coils themselves also 
varies. Consequently a wide range of in- 
ductance is obtainable. 

The arrangement described is used in 
several commercial receivers. For small 
inductances, simple basket coils are used, 
and for larger values, multilayer coils are 
employed. 

In another instrument, with two knobs, 
the inductance is variable to such an extent 
that the range of wavelengths 500 to 25,000 
metres is covered with an appropriate 
condenser. The knobs operate through gear 
wheels, and control the position of the various 


This 
windings A and B. The metal plate C is arranged 
so that it may be moved in between the two coils. 


Fig. 17. iy a variometer which has two 


coils as well as the number of coils in circuit 


(by operating dead-end switches), and fine . 


inductance changes are obtained by ad- 
justing the metal plates. 

(K) The capacity between the two por- 
tions of a variometer may be high, and suffi- 
cicnt to affect the operation. This effect 
is treated in a later section 


— 
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PORTABLE EXPERIMENTAL RECEIVER. 


HIS set was evolved with the 

idea of having a convenient col- 

lection of components, together 

with the necessary batteries, which 

would be entirely self-contained and portable. 
The set closes on hinges into a case 
Measuring 17”<14"x9#" overall, and is 
made of mahogany (french polished), 3’ 
thick, with top and bottom of 3/16” 3-ply. 
Two holes are bored in register for the loud 
speaker, so that when the set 1s opened, a 
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lid, each making contact with the + and — 
tongues of adjacent batteries. Tappings 
are taken at every 8 volts to the switch 
shown in the photograph. 

The leads from the various condensers, 
coil holders, valve grids and anodes, etc., 
are brought out to terminals conveniently 
placed for wiring up any circuit it is desired 
to try out. 

A two-way multiple contact switch, on 
the lines of that described in The Wireless 


The portable receiver constructed by Mr. Thomas Kamester. 


through passage is made between the 4,000 
ohm earpiece and the trumpet. 

The trumpet is made from elm,about r”thick, 
steamed to shape and glued in position. 

To ensure the joint being proof against 
sound leakage, indiarubber umbrella rings 
are sunk into the concentric recesses around 
each hole. Two “ D.E.R.” valves, guarded 
by } amp. fuses, are fitted and fed by 
four dry cells of approximately 30 amp. hour 
capacity each. 

The H.T. supply is composed of rọ 
44-volt flash lamp batteries, which are 
simply placed in a row, and automatically 
wired in series by clamping down the lid. 
This wiring is effected by strips of ‘metal 
suitably disposed on the underside of the 


World and Radio Review dated May 26th, 
is fitted for instantaneously connecting up 
either a simple crystal or a _ Flewelling 
single-valve circuit. Other switches with 
internal wiring are:—Tuning condenser 
series-parallel switch, telephone switch to 
select one or any of the telephone or loud 
speaker connections, and crystal switch 
for double or single crystal. 

Four variable condensers of different 
capacities, variometer coupler, fixed grid, 
blocking, telephone, and double 0-006 mfd. 
(Flewelling) condensers, 16-volt tapped 
battery for gnd bias, potentiometer, buzzer 
and Morse key, variable and fixed grid 


Jeaks and anode resistances, and two L.F. 


transformers complete the set. T. K. 
Cc 
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THE AUTOMATIC RECEPTION OF WIRELESS 
SIGNALS* 


By E. R. 


HE subject of the recording of 

wireless signals is one that dates 

back to the beginning of wireless 

signalling. As is well known, the 
first practical wireless receiving apparatus 
used on a commercial scale employed 
the coherer acting upon a relay so that 
the messages were recorded on a Morse 
inker. Descriptions of this type of appa- 
ratus may be found on pages 450 to 465 
of Professor Fleming’s book, “ The Principles 
of Electric Wave Telegraphy and Telephony.” 
Needless to say, such methods are of little 
or no use nowadays. 


After the introduction of crystals into © 


practical wireless communication work, the 
recording of signals fell out of use, since 
such detectors were adapted to the more 
sensitive reception of signals by telephone. 
However, crystal receivers are capable of 
operating some forms of recording apparatus. 
In this connection an Einthoven galvano- 
meter working in conjunction with a moving 
stnp of sensitive photographic paper may 
be used to record the incoming signals. 

In 1913 one of the members of this Society, 
Mr. Axel Orling, A.M.I.E.E., obtained some 
very good records with a crystal receiver 
working in conjunction with the Orling jet 
relay. Reference to Mr. Orling’s work will 
be found on page 552 of Professor Fleming’s 
book, “ The Principles of Electric Wave 
Telegraphy and Telephony.” 

The best known method of recording 
wireless signals received on a crystal is one 
involving the use of a dictaphone. Re- 
ference to the use of a dictaphone for record- 
ing purposes may be found on pages 508 
and 541, Vol. 9, The Wireless World. 

It was in connection with the dictaphone 
that the first high speed wireless service 
was rendered practicable. In the early 
part of 1914 the Post Office authorities 
placed a contract with the Marconi Company 
for the erection of a wireless station at 
Stonehaven, capable of communicating with 
the Cullercoats wireless station at a speed 


* Paper read before the Streatham Radio Society. 


BATTEN. 


of 100 words per minute. Tests in connection 
with this contract were carried out between 
Chelmsford and Letterfrack, Co. Galway, 
a distance of 550 miles. The signals were 
received on a crystal and then amplified 
by means of Brown telephone relays until 
the signal could be heard in any part of a 
large room. These signals were then recorded 
by a dictaphone. These tests were quite 
successful, and a maximum speed of 140 
words per minute was obtained. 

The dictaphone was used until quite 
recently in America, for the reception of 
transatlantic traffic. 

With the outbreak of the war, experiments 
in connection with recording had to cease, 
with the result that very little was ac- 
complished in connection with high-speed 
wireless recording. 


However, during the course of experiments 


for military purposes, Capt. L. B. Turner, 


discovered the key for the satisfactory 
automatic recording of wireless signals, 
in his invention, the oscillatory valve 
relay. Further information concerning 
the Turner valve relay may be found in 
the Journal I.E.E., Vol. 57, Supplement, 
page 50, and also on page 160, Vol. 8, 
The Wireless World. 

In 1919 the Army Signals Experimental 
Establishment took up the Turner valve 
relay and experimented with it in connection 
with high-speed working. Their first attempt 
at high-speed working with the valve relay 
was made in July, 1919, when a maximum 
speed of 50 words per minute was obtained. 
This also was the first time that signals were 
recorded on a Wheatstone receiver, hitherto 
all reception being on the dictaphone. 

After a good deal of experimental work, 
the Signals Establishment produced a modi- 
fied form of valve relay with the various 
circuits to suit. In the Journal I.E.E., 
Vol. 60, page 245, there is a complete record 
of the experiments and results accomplished 
by the Signals Establishment. 


The results of this experimental work 
have made it possible to use the Creed 
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receiver and printer so that wireless signals 
can be received and printed direetly 
in Roman type up to a speed of 150 words 
per minute. A description of the Creed 
1ecelver and printer (compressed air types) 
may be found on page 641, Vol. 8, The 
Wireless World. 

During the last three years high-speed 
transmission has become an_ increasingly 
important if not vital problem of commercial 
radiotelegraphy. We now have in this 
country commercial services working at 80 
and 40 words per minute. Other countries 
are also taking up the high-speed question 
and are inaugurating high-speed services. 


TOUR 
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In the first place the requirements of a 
really satisfactory recording circuit are :— 


1. It must be of simple design, consis- 
tent with efficiency, and with few adjust- 
ments. 

2. It must be easy to adjust and capable 
of being put into operation quickly. 

3. It must be selective, and as free 
from disturbance as possible. 

4. It must be of robust construction, 
and capable of maintaining its adjust- 
ments. 


The circuit and the apparatus connected 
therewith, which is described below, does, I 


Photograph of specimens of tape obtained with the recording circuit of Fig. 3. 


Some of the transatlantic services are 
bemg worked at. 40 words per minute, and 
even some of our large liners are now being 
equipped with automatic installations for 
high-speed working., | 

So much for a brief survey of the history 
of recording. 

It isnot possible to give a detailed account 
of all the various methods that have been 
or are capable of being used for the recording 
of wireless signals, but it may be of interest 
to draw attention to one of the methods 
that is applicable at the present day both 
for «xpetimental and commercial purposes. 


think, fulfil the majority of these requirements. 
I do not propose to concern myself greatly 
with the radio circuits to be employed, 
since these do not present any very special 
differences from those generally employed 
for the telephonic: method of reception. 
It is desirable, however, to use radio- 
frequency amplification in preference to 
audio-frequency ‘amplification. 
There are two principal ways of using 
relays in valve circuits. They are: 
1. The bridge method. 
2. Where the relay winding is inserted in 
the anode circuit of the last valve. 
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There are several types of -bridge methods, 
but I do not think them worth the complexity 
involved in the matter of balancing circuits, 
etc. The second method is the method I 
use, and I findit simple, efficient and constant. 

I will now deal with the relays that are 
generally used for recording purposes. 
The two relays in common use are :— 

1. The moving coil type (the Weston 
relay being of this type). 

2. The common magnetic relay, such 
as the standard Post Office relay, and 
the Siemens polarised relay. 

The moving coil relay, whilst highly sensi- 
tive, is, generally speaking, not at all robust 
mechanically, they do not make firm contact, 
and are unsuitable for high telegraphic 
speeds. 


RetayY Leo 


ZERO POTENTIAL 
ON GRID 


=A 


Fig. 1. The relay is shown here connected tn the 


anode circuit of the last valve. 


The standard form of Post Office relay 
is not very sensitive, and necessitates the 
pushing of amplification to a higher degree 
than is desirable. For good and constant 
working I have found a Siemens polarised 
relay quite satisfactory. 

As before stated, the relay is inserted in 
the anode circuit of the last valve. The grid 
of this valve is given a negative potential 
sufficient to reduce the current flowing in 
the anode circuit to nearly zero. This nega- 
tive potential has the effect of increasing 
the internal resistance of the valve. Now the 
time taken (called the “time constant ’’ 
of a circuit) for the current in a circuit, 
containing inductance L, and resistance R, 


s NETE: i . . 

to rise to within -or 0:032 of its maximum 
€ 

value is given in seconds by the expression 


pa 
R . 
An example will show the effect of a nega- 
tive grid potential on the time constant of 
a circuit compn&ing a valve and relay. 
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A valve has zero potential on the grid. A 
relay, whose inductance is 30 henrys, is 
placed in series with the anode circuit 
(Fig. x). The high-tension supply is 100 volts 
and the current flowing in the anode circuit 
is 2°5 milliamperes. Thus the resistance 
of the circuit is 40,000 ohms. 

Therefore the time constant 

30H 
“= —_— 
40,000w 
= 0:00075 sec. 

If, on the other hand, a certain negative 
potential is applied to the grid (Fig. 2), a 
current of I milliampere flows in the anode 
circuit, then the resistance of the circuit 


is of the order of 100,000 ohms. Then the 
time constant (t) = SiO 
100,000w 
= 0°0003 sec. 


From these few figures it will be seen that. 
by increasing the resistance of the circuit, 
the time constant of the circuit is lowered, 
and therefore by keeping the grid at a negative. 
potential it is possible to use a relay of high 
inductance value, and therefore greater 
current sensitivity than would otherwise be 
permissible without making the relay sluggish 
in its action, particularly at high speeds. 

It will also be found that most relays of 
the magnetic type are rendered relatively 
insensitive by the presence of an appre- 
ciable steady current, that is to say, a 
change of from zero to œr milliampere 
is far more effective than a change of from 
say 0°5 to 0-6 milliampere. 


RELAY L. 30H 


mm NEGATIVE 
ææ POTENTIAL 
“ae ON GRID 


Resistance R o¢ 
CIRCUIT = 1000+: 


Fu. 2. When a negative potential is applied to the 
grid, the circuit resistance is high, and the time 
constant lower. 


When using a type E.S.4 valve with an 
anode potential of 100 volts, a potential of 
—17 volts is required on the grid in order to 
reduce the anode current to nearly zero. 

In parallel with the relay there is a 
0:05 mfd. condenser. The function of this 
condenser is to by-pass the audio-frequency 
ripple of the anode current. A suitable 
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value for this condenser is best found by 
experiment. 

The recorder or undulator in use is a mov- 
ing coil instrument. There are two types 


of undulators, they are :— 
1. The moving coil type in which a 
siphon recorder coil carrying the siphon 


Fig. 3. 


tube is stiffly suspended in a concentrated 
magnetic field. 
2. The electro-magnetic type, a des- 


scription of which appears on page 479, 


Vol. 9, The Wireless World. 


As regards the performance of this circuit , 


and the apparatus belonging thereto, it has 
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been tried at speeds up to and including 
80 words per minute, and found to function 
quite well. Traffic from Stavanger, Nauen 
and other continental stations is recorded 
regularly. Time signals can also be recorded 
and the Paris (FL) U.R.S.I. signal consisting 
of a two minutes dash can be recorded quite 


Complete diagram of the receiver and recorder. 


well, the dash showing no signs of splitting 
up. 

Fig. 3 is a diagram of the circuit used for 
recording. The grid condenser and leak 
method of rectification is used. This circuit 
does not, I think, call for any explanation, 
it being one of everyday use. 


Aerial Insulators. 


The accompanying illustration shows a 
new type of insulator manufactured by the 
Silvertown Co., 106, Cannon St., London. 


the centre of the insulators keeps a portion 
dry even in wet weather, and the leakage 
surface is long. They are quite light ; at the 


They are constructed of rubber and cotton, 
with end clips of duralumin. The cup in 


same time they will withstand, without break- 
ing, a greater pull than No. 18 copper wire. 
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` CORRESPONDENCE 


To the Editor of THE WIRELESS WORID AND 
Rapvtio REVIEW. 
Sır, —There have: besh many letters in The 
Wireless World and Radio Review describing the 


difficulty of reception in Bournemouth and other 


South Coast places. 


As I expect to stay here for a few weeks I brought 
a three-valve set with me, just an orthodox tuned 
anode receiver with one L.F., using D.E.R. valves 
with about 30 volts H.T. The following descrip- 
tion of reception may he interesting. 

My first room was on the second floor of the hotel, 
and the aerial used was 150 feet ex W.D. insulated 
steel wire (as advertised at so much a mile). This 
went two or three times round the dressing table, 
down to an iron post in the ground, and was taken 
two or three times round this. No earth was used, 
and all stations were heard at night, 5IT, 2ZY 
(faintly), and the others all nicely audible without 
straining. 

My room now faces S.E., and my aerial is 7/22 
copper, 80 ft. long. about 20 ft. high, single, 
direction approximately north and south, open 
end south, screened by house and trees on the 
north and west. No earth is used at all. 

All stations now come in very nicely indeed ; 
2 LO fades frequently, 5 IT fades for long periods, 
5 NO, 5 SC and 5 WA are particularly good. 

To anyone who has not tried it I would suggest 
that they get 100 or 150 feet of this ex W.D. wire 
and lay it on the ground as it is and connect one 


end, not both, to aerial terminals and use no earthy 
= They will be surprised at the possibilities. Using 
this “` ground ” aerial, all the B.B.C. stations 
can be heard on the set referred to from Mossley, 
10 miles from Manchester, completely eliminatin 
2 ZY. 
The same wire used in the same way, but this time 
with both ends fastened to earth terminal, makes 
a more efficient earth than the ordinary copper- 
plate earth. The wire is very cheap. 


E. BOTTOMLEY. 
Boumemouth, 


September, 1923. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


Sır,-—With reference to your article concerning 
the reception of FL telephony on a crystal, it may 
interest you to know I regularly receive the trans- 
missions of the Glasgow broadcasting station here 
at a distance of approximately 310 miles. A 
variometer tuned crystal set is used with a twin 
aerial directional for Glasgow, speech being of 
quite readable strength. 

London (50 miles) and Birmingham (80 miles) 
come in excellently ; Newcastle and Manchester 
are also received intermittently. 

C. F. Irows. 

St. Neots, Hunts. 

September, 1923. 


TRANSATLANTIC AMATEUR RECEPTION. 


In addition to the numerous reports that have 
reached us concerning the reception of American 
broadcasting stations several cases of the reception 


of Transatlantic amateurs have been brought 
to our notice. . 


The following are the successful efforts recorded 
within the last few weeks :— 


Mr. A. G. Davis (2 PC), Timperley, Cheshire. 

1 CBM, 1 BCG, 1 BWJ, 1 ANA (Canadian), 
JAR, 3 BY, 3IW, 2RB(?), 4FB, 4BNI, 
4FT, 1 ANA calling WNP (MacMillan Ex- 
peditionary Ship}, '1 ACQ, 3 BFU, 1 ZE, 1 PUS, 
1 GV, 1LLN(?), 1 BWJ, 1 AW, 1PA, LAR 
(Canadian), 1 PW, 1 UH, 1 BCF, 1 CPN, 1 OL, 
1 CMX, 1 BSJ(?). 2BQH, 2BSC, 2BMR, 
2 CXL, 3 SU, 3 AB, 3 BDO, 3 BQH, 8 CSJ, 
8 BKZ, 8 AIB, 8 CDB. 

(Single-valve self-heterodyne. ) 


Mr. F. L. Hogg (2 SH). Highgate, N.6. 
6 BN (San Francisco), 1 CPN, 1 CRW, 2 ARF, 
2 AGB, 2AJF, 8 BXH. (1 H.F., D.) 


Mr. J. A. Partridge (2 KF), Colliers Wood, S.W.19. 

1 AR, 1AS, 1RR, 1FB, 1 UH, 1CVS, 
1 CSX, 2 AH, 2 DA, 2FP, 2EL, 2 RB, 2RS, 
2 YS, 2 YA, 2 ACA, 2 BSC, 2 BQH, 2 CCX, 
2 CFB, 2 EAA, 3 BP. 3 CC, 3 NI, 3 XN (Cana- 


‘dian?), 4AC, 4FT, 8FR, 8KG, 8 AMM, 
9 EBV. (D., L.F.) 


Mr. J. Ridley (5 NN), South Norwood. 
1 PA, 1 AR, 1 ZAA, 1 CMX, 1 BCW, 1 BWJ, 
1 BCS, 1 BQC, 1 AJ, 1 BDT, 1AW, 1 BD, 
1 ABS, 1 CMP, 1 BWF, 1 BCI, 1 BDB, 1 ACU, 
1 ARF, 1 BSP, 1FX, 2KK, 2NS, 2GV, 
2 BQS, 2 AGB, 2CXL, 2 BIY, 2WA, 2 AH, 
2 BMR, 2 BSC, 2 AG, 2 SL, 2I, 2WR, 2 CQ, 
2 AGS, 2 DK, 2 BY, 3 MO, 3TJ, 3GT, 4 FT, 
4 QX, 7 BCT, 8 BMV, 8HV, 8AIB, 8 BRK, 
8CTP, 8 CD, 8 GZ, 8 CKO, 8 CTP, 8 BQH, 
8 YAE, 8 GD, 8ASL; CEO, 8GA, 9 AAI, 
9 AMA, 3 XN (Canadian). 
Burndept Ultra III, one valve.) 


Mr. A. L. Austen, Wimbledon, S.W.19. 
3 TJ, 9VM, 3YO, 2RW, 1CSB,. 1 DE, 
8 AMM, 9BZI, 8 ZM, 1 BES, 1 CVS, 8 ZO, 
4 FT, 1 BWJ, 8 BZ, 2 OEG, 2 AGB, 2 BQH, 
9 EGO, 2DC, 5CAP, 3 XN, 8 GZ, 8 TT, 
2 AH, 8 HV, 2BQS, 2EL, 8BCQ, 2 CUR, 
5 RE, 8 AMM, 9 BMI, 8 CTT. 
(Detector valve only.) 
Mr. A. Richardson, Brixton Hill, 8.W.2. 
3BFU, 3BDI, 3BEU, 6MID, 6 AGW, 
6 GN, 2 WR, 2 AZ, 1 XP, 1 CUF, 5RQ, 7 KK. 


(H.F... D.) 


rrr 


OCTOBER 24, 1923 


THE WIRELESS WORLD AND RADIO REVIEW 119 


Notes and News 


The Rush for Wireless Licences. 

During the fortnight ending Saturday, October 
13th, it is estimated that 170,000 wireless licences 
had been sold. This includes 10,000 10s. licences. 


German Listening-in Fees. 


According to a Reuter message from Berlin, 


subscribers to the broadcasting service from 
Koenigswusterhausen will be required to pay a 
fee of twenty-five gold marks annually. 


Ice Messages from Finland. 


We are informed by the Thalassebogieal Institute, . 


Helsingfors, that the Hangö wireless station will, on 
request, repeat the ice messages tranamitted on 
1,500 metres from Sandham at 2.58 p.m. (G.M.T.) 
This repetition is intended for vessels working on 
600 metres. 


“ Radiola ’’ Concerts. 

The power of the transmissions from ‘‘ Radiola,” 
Paris, will probably be very considerably increased, 
according to a correspondent who has recently 
visited the station. It is expected that the Govern- 
ment will shortly permit a power of 15 kilowatts 
to be used, instead of l$ kilowatts, the power 
employed at present. 


Retirement of Mr. J. I. De Wardt, O.B.E. 
After more than forty years in the service of 

the General Post Office, Mr. J. I. De Wardt, O.B.E., 

has retired from the position of senior Principal 


` of the Telegraph Branch. During the war Mr. 


De Wardt was specially associated with the censor- 
ship, when many wireless matters came under his 
survey. 


A South London Wireless Attraction. 

A “ Wireless Annexe ” will be a feature of a 
“Rustic Village Bazaar“ to be held at the 
Wesleyan Central Hall, Broadway, Tooting, on 
October 24th, 25th and 26th. Broadcast concerts 
will be received in the annexe, and many types 
of apparatus will be exhibited. There will also be 
a display of wireless text-books, copies of which 
will be on sale. 


Long Distance Crystal Reception. 

A report of excellent reception with a crystal 
has reached us from Mr. J. G. Smith, of Harrow. 
“Being short of filament current on Friday, 
October 5th,“ he writes, * I was reduced to ex- 
perimenting once more with a crystal, and was 
succeasful in hearing the B.B.C. stations at Cardiff, 
Glasgow and Birmingham. I do not think they 
were re-radiated from a neighbouring aerial, as 
I kept on tuning them in repeatedly.” 

e now await reports of the reception of 
Aberdeen with a crystal in the London area. 


Wireless Life-Saving. 

Questions affecting the use of wireless as a 
life-saver were discussed at a meeting of the 
Wireless Telegraphy Committee of the International 
Shipping Conference held in London on October 1 2th. 


The value of a wireless automatic alarm signal 
was emphasised, and it was decided that the 
Governments of the Maritime Statés should be 
invited to give the closest study to the problem 
of perfecting the automatic device within the 
next six months. 

The following countries were represented on 
the Committee :—Australia, Belgium, Canada, 
Denmark, France, Germany, Great Britain, Holland, 
Japan, Norway, Spain and Sweden. 


The South London League of Radio Societies. 
The first meeting of a new League of Radio 
Societies, convened by the Lewisham and Catford 
Radio Society, was held at the ‘‘ Greyhound,” 
Sydenham, on Saturday, September 22nd. 

Judging from the number of South London 
Societies represented, the new body should be a 
strong one. Delegates from the following Societies 
were present :— 

Battersea and District, Brockley Radio Associa- 
tion, Dulwich and District, Honor Oak Park 
Wireless and Experimental Association, Streatham, 
Sydenham and Forest Hill, Woolwich, Beckenham 
and District, Clapham Park, Greenwich, Lewisham 
and Catford, South Norwood Radio Association, 


` Sutton and Vauxhall Metro. 


Mr. Sutton, of the Wireless and Experimental 
Association, was enthusiastically elected Chairman, 
a position he filled during the evening. A lengthy 
discussion followed on the aims of the League, 
and it was' agreed that all Societies.in the South 
Metropolitan area should be eligible to join. 

Correspondence concerning the League should 
be addressed to the temporary Hon. Sec., Mr. 
F. A. L. Roberts, 43, Adelaide Road, Brockley, S.E. 


American Broadcasting Stations. 

According to the Government figures the number 
of “active ” broadcasting stations in the United 
States on July 2nd was 581. As a result of a close 
survey, however, it has been found that the actual 


number of stations in working order was 450, a 


significant fact when it is known that 826 licences 
have been issued. Financial reasons are given for 
the closing of 25 per cant. of the discontinued 
stations; about 16 per cent. were apparently 
never placed in service; 15 per cent. were dis- 
continued owing to superior competition; and 
14 per cent. because the results from the public 
point of view were unsatisfactory. The radio and 
electrical companies, which have been the most 
active in the assembling of broadcasting sets, 
have discontinued 121 of their 339 stations. 


P.M.G. and Empire Wireless. 

A statement touching the subject of wireless 
and the Empire was made by Sir Laming 
Worthington-Evans, the Postmaster-General, at 
the afternoon session of the Imperial Economic 
Conference, held on Tuesday, October 16th. 

In the course of his remarks, the Postmaster- 
General stated that the Government had decided. 
in the first place, to provide themselves a station 
which would be owned and operated by them ; and, 
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secondly, to license private companies to conduct l 


services subject to an agreement with the Govern- 
ment as to the division of traffic between the 
Companies and the Government stations. The 
Government was proceeding quickly with the 
erection of a new station ; a site had already been 
chosen at Rugby, and it was anticipated that the 
station would be completed and ready for work 
before the end of next year. Unfortunately, 
delay had been occasioned owing to difficulties 
regarding a pooling arrangement with the Marconi 
Company. 

It was essential, continued the Postmaster: 
General, that the Government, in parting with the 
monopoly it possesses by statute, should secure 
that a sufficient amount of commercial traffic 
was reserved for the. station to operate. It was 
hoped that the Canadian and South African 
Governments would concur with the proposals. 

On Wednesday, October 17th, a statement was 
issued by Mr. Godfrey Isaacs, Managing Director 
of Marconi’s Wireless Telegraph Co., Ltd., who 
said that the Company was perfectly willing to 
agree with a pooling arrangement, provided it 
could secure the commercial management of ite 
own business. The only remaining alternative 
was a general non-exclusive licence under which 
they would be enabled to create their world-wide 
system of wireless telegraphic communications 
independently of the Post Office. 


Czecho-Slovakian President at St. Assise. 

Among the engagements of M. Masaryk, President 
of the Czecho-Slovakian Republic, in Paris on 
October 17th, was a visit in company with M. 
Millerand, the French President, to. the powerful 
wireless station at Saint Assise. To mark the 
occasion M. Millerand radiated a message of 
greeting to French Allies and friends throughout 
the world in the following terms :— 


“ In visiting, with His Excellency the President 
of the Czecho-Slovakian Republic, the great wire- 
less centre of Saint Asise, the President of the 
French Republic is happy to address to all allied 
nations and friends of France, and in particular to 
the noble Czecho-Slovakian nation, an expression 
of the profound sympathy and unshakeable 
friendship of the French Government and 
people. 

“The wireless centre of Saint Assise places 
France in direct radiotelegraphic communication 
with all parts of the world, and the President 
of the French Republic expresses the hope 
that the waves radiated by Saint Assise may 
always be messages of peace and a medium 
for fraternal collaboration between all peoples.” 


An Error. 

With reference to the illustrated note on page 84 
of our last issue, describing a selection of useful 
coil holders produced by Messrs. H. L. Wood & Son, 
Ltd., the address of this firm should have been 
given as 36, Russell Street, Southsea, and not as 
stated. 


T. C. Jones & Co., Ltd. 


Forthcoming Events. 


WEDNESDAY, OCTOBER 24th. 
Ratio Society Great Britain. At 6 p.m. (tea a: 5-30 p); 
At the Institution of Electrica] Engineers. Lecture: * Distor- 
noe in Radio Telephony’’ (illustrated with lantern slides). 
Mr. H. A. Thomas, B.Sc. (of i e ON Physical Laboratory). 
East Ham Ham and District At 7.30 aa At 
Church Army Social Centre, B. Road, Informal 


Meeting. 

Wireless Society. At 8 p.m. In the Council Chamber, 
[Houldsworth Hall. Lecture: * The Construction of the Cosor 
Valve.” By Mr. Y. W. P. Evans, A.M.I.R.E. 

Edinburgh and District Radio Society. Experimental Work in 
connection with the Society’s Transmitter TF. Conducted 
by Mr. W. Winkler. 


THURSDAY, 
Ilford and District Radio 


Laton 
School. 


OCTOBER 25th. 
. Informal meeting. 

Society. At 8 p.m. At the Hitchin Road Boys’ 
Experimental Demonstration by Mr. W. Wing. 


FRIDAY, OCTOBER 26th. 

Sheffield and District Wireless Society. At 7.30 pm. At the 
Dept. of Applied sac, St. George’s Square. Elementary 
Class, conducted by Mr. V. G. Jackson, M.Sc. 

ess Society Hull and District. Special Public Lecture. By 
Mr. TA EBOR of Igranic Electric Co., Bedford. 
Aerials and the Construction of a Five-Valve Set.” 


The W Wireless Bocioty. At 8 p.m. At Park Lane School 
Lecture: “ Batteries and Battery Charging.” By Mr. H. W. 
Gregory, A.M.LE.E. 


The Leeds Radio Society. At 7.30 po At Woodhouse Lane 
United Methodist Church Schools. R “ The Propagation 
of Aether Waves.” By Mr. W. G. Marsh 

Norwich and District Radio Society. At 8 Sa At 66, London 
Street, Norwich. Lecture: “ ve apacity, Inductance, Oscillation.” 
By Mr. Hayward. Practical Work: Construction of Fixed 


Radio Society of A At the Club, 
t 7.45 p.m. t 191 u 

South Grove. Lecture: “A few Considerations of Ether, 

Electrons and Material Phenomena.” By Mr. E. A. Saunders. 

Society of Hull and District. At 7.30 p.m. At the 

Lecture Hall, Hymers College. Special Lecture: ‘* The Screen- 

ing of Aerials and the Construction of a Five-Valve Set.” By 
Mr. Atkinson (of the Igranic Electric Co.). 


MONDAY, OCTOBER 20th. 
. Lecture: 


ess Society “ Electrical 
By Mr. Johan Skinderviken. 


Sound Transmission.” 


WEDEEDOY; eae 
East Ham ana District Radio Society. a ee At the Church 
Army Social Centre, Barking Road 6. Lecture: ‘* High 
Frequency Amplifying.” 


SAMPLES RECEIVED. 


‘t The Spearpoint Cat-Whisker,’’ consisting 
of a hammered metal alloy of high conductivity, 
manufactured by Ernest Bostock, 135, Showell 
Green Lane, Sparkhill, Birmingham. 


Philip’s Model of Wireless Receiving Set. 
An interesting attempt to explain the functioning 
of a two-valve receiving set by means of a disc 
rotated behind a circuit diagram. The potential 
of the grid, the passage of current, etc., are 
clearly demonstrated in seven different positions. 
(George Philip & Son, Ltd., 32, Fleet Street, 
London, E.C.4. ) 


(93-95, Wood Lane, 
W.12.). We have received from this firm a 
specimen of insulated steel cable which it is 
stated is suitable for use in wireless aerials. 
The product being Army surplus material, recom- 
mends itself on account of its exceptionally 
low price. 


In the next issue details will appear of a Wireless World and Radio Review PRIZE 


COMPETITION. 


Be sure you order your copy in advance. 


-Á {r a e è - 
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Radio Society of Great Britain. 


The All-British Wireless Exhibition. 

As previously announced, the Society will have 
its own stand at the All-British Wireless Exhibition 
to be held at the White City, Shepherd’s Bush, 
from November 8th to 2lst. Maps are to be 
exhibited at the Society’s stand indicating the 
position of all the Radio Societies in the Metropolis 
and throughout the country. Visitors will be 
encouraged to join a society, and forms of applica- 
tion will be available. 


Reduced Entrance Fees to Wireless Exhibition. 


The Secretary of the Society is glad to be able 
to announce that arrangements have been made 
for members of affiliated societies throughout 
the country to receive tickets for the Exhibition 
at a reduced rate, viz., 9s. per dozen (the ordinary 
entrance fee is ls. 3d.). Hon. Secretaries of 
Societies should communicate as early as possible 


with Mr. H. L. McMichael, 32, Quex Road, West - 


Hampstead, N.W.6., who has been authorised 
to distribute these tickets. It will be necessary 
to state definitely the number required as no 
refund can be made on unused tickets. One 
ticket only can be issued for each member, and 
Hon. Secretaries will be expected to fill in an ap- 
plication form recognising this condition. The 
remittance should accompany this form when 
returned. 

Hon. Secretaries of affiliated Societies are re- 
minded to notify promptly any change of address, 
so that records may be kept up-to-date. 


Discussion on ‘* Short-Wave Reception.’’ 


An informal meeting of the Radio Society of 
Great Britain was held at the Institution of Elec- 
trical Engineers at 6 p.m. on Wednesday, October 
lith, when a discussion was held on “ Short- 
Wave Reception.” 


Mr. P. R. Coursey, B.Sc., in opening the dis- 
cussion, confined his remarks to the reception 
of signals on wavelengths of 150 to 200 metres, 
which, as far as the amateur is concerned, may be 
regarded as short wavelengths. It was incredibly 
more difficult to operate a receiver efficiently on 
200 metres than on 300 metres, although a wave- 
length change of only 50 per cent. was involved. 
The amateur often found, much to his annoyance, 
that the strength of a signal remained practically 
the same when the H.F. valves were switched 
out of circuit. At the high frequencies involved, 
the small inter-electrode capacities of the valves 
formed a path of comparatively low impedance, 
and great difficulty was experienced in building 
up a sufficient potential to pass on to the next 
valve. 

An obvious solution of the difficulty was to 
abandon H.F. amplification and to use a detector 
valve followed by one or more stages of low fre- 
quency amplification. It was possible that when 
searching for long distance transmissions the 
simplicity of operation of the latter arrangement 
would more than compensate for any lack of 
sensitivity it might possess. The supersonic 
heterodyne receiver provided a satisfactory solution, 
since the amplification of a beat frequency equiva- 
lent to about 600 metres could be efficiently 
carried out by standard methods. 

A number of members gave their experiences 
of short wave reception with supersonic heterodyne 
receivers and with receivers involving the use 
of devices for neutralising valve capacities. The 
problem of controlling the tendency of H.F. 
receivers to break into self-oscillation was also 
discussed. 

The meeting was well attended, and the informa- 
tion available must have proved invaluable to 
those preparing for the forthcoming transatlantic 

ts. 


Calls Heard. 


Heaton Moor, Stockport. 
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Books Received. 


Electrical Engineering Practice. A Practical 
Treatise for Electrical, Civil and Mechanical 
Engineers, with many tables and illustrations. 
Vol. I. By J. W. Meares, C.LE., F.R.AS., 
etc., etc., and R. E. Neale, B.Sc., Hons.(Lond.), 
etc., etc. (London: Chapman & Hall, Ltd., 
11, Henrietta Street, W.C.2. Fourth edition, 
Re-written and enlarged. 584 pages. Price 
25s. net.) 

A New Experimenters’ Journal. 

A new experimenters’ journal has recently 
appeared under the title of *‘ Experimental 
Wireless.” The first number, dated October, with 
56 Editorial pages, contains a number of articles 
which should make an appeal especially to the 
experimenter. 

The Journal, which is excellently produced and 
well illustrated, is published monthly by Messrs. 
Percival -Marshall & Company, at the price of 1s. 
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QUESTIONS AND ANSWERS 


‘*D.W.M.E.’’ (S.W.1) has an ex-Government 

60-watt tuner, which he wishes to modify for general 
working. 
(1) and (2) The method of adjusting the coils 
would be quite as efficient as that used in a three-coil 
holder. A suitable circuit showing “ series parallel” 
and “tune and stand-by ” switches is No. 13 of 
“The Amateurs’ Book of Wireless Circuits,” 
by F. H. Haynes. (3) The existing coils rewound 
as you suggest would give a wavelength range of 
approximately 200 to 3,000 metres, but we are 
afraid that it would not be very efficient on the 
lower wavelengths. 


Fig. 1. “ E.W.B.” (Highbury). Method of 
applying negatwe Pee to grid of L.F. amplifying 
ve. 


‘*E.W.B.’) (Highbury, N.5) asks (1) Why 
does the receiver howl when a third stage of L.F. 


0°0002,F 


alk 


ON)000 


amplification is switched in circutt. (2) How many 
grid cells should be included in the last L.F. stage. 
(3) Ie it correct to connect the grid leak to negative L.T. 

(1) The howl is caused by unsuitable design 
of the components in the last L.F. stage. It will 
generally be found that sufficient volume of sound 
is obtainable from two stages of transformer L.F. 
amplification, and some difficulty may be ex- 
perienced in obtaining amplification without 
distortion when using three stages. Try reversing 
the connections to the transformers, shunting the 
primary windings with small condensers, and 
connecting resistances of say 0°5 MQ across the 
secondaries. (2) The correct method of joining 
cells in the grid circuit is shown in Fig. l. 
(3) The grid leak generally should be connected 
to positive L.T. 


“H.E.” (Hammersmith) asks (1) Wil we 
give a diagram of a three valve receiver employing 
two H.F. and detector valves, with transformer 
H.F. coupling and potentiometer control to the grids 
of the H.F. valves. 

(1) The diagram is given in Fig. 2. 


‘RADION ’? (Lympne) submits a diagram 
of a five-valve receiver, with which he is unable to 
receive from any other British broadcast station. 
He asks (1) How may the receptive range of the 
receiver be increased, and the selectivity improved. 

(1) Provided that your aerial and earth arrange- 
mente are satisfactory, you should have no difficulty 
in receiving several of the British broadcast 
stations. We suggest you overhaul the complete 
aerial system. To improve the selectivity, it will 
be necessary to employ a loose-coupled tuner. 
It may also be an advantage to employ in 


addition a rejector circuit to eliminate interference’ 


from ship stations. See the article ‘‘ Prevention 
of Interference,” in the issue of June 23rd. 
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Fig. 2. “ H.E.” (Hammersmith). Three-valve receiver (2—v—0) with potentiometer grid control. 
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‘“‘AITCH BEE ’’ (Barry) asks (1) For sizes 
of basket coils on a 14° diameter former with. 11 
slots, to tune the “ Double Magnification Recevwer,” 
described in the issue of July 21st, from 300 to 3,000 
metres. (2) How best to tune the circuit without 
the use of a wavemeter. 

(1) A table showing the sizes of coils required 
is given below :— 


300- 600- 


| 
35 70 
85 170 | 
55 110 l 
85 170 | 255 | 350 
85 | 170 | 255 350 
100 200 | 300 410 


(2) Adjust the three tuning condensers, after 
setting the crystal, until any hissing noises due 
to atmospherics, etc., are at maximum strength. 
The tuned circuits in the set will now be in resonance 
and the setting of the condensers should be varied 
simultaneously, a little at a time, until the required 
wavelength is reached, care being taken that the 
state of resonance is not upset by moving one or 
other of the condensers more than is required. 


“G.E.” (East Finchley) asks for further 

details rding the “ Double Magnification Re- 
‘ss Gechibed in the issue of July 21st. 

(l) Sizes of coils for longer wavelengths are 
given in the reply to ‘‘ AITCH BEE ”’ (Barry). 
The same gauge of wire may be employed for the 
long wave as for the short wave coils. (2) The 
pairs of coils you mention are all tightly coupled. 


‘* TAPS ’”’ (Leavesden) asks for sizes of tapping 
and clearance drills for BA screws between 2 BA 
and 6 BA. 

Particulars are given below :— 


| CLEAR DRILL. TAPPING DRILL. 


Nearest | Morse | cize | Nearest | Morse | 


No. Fraction. No. 

| 13/64” 10 ‘154” 5/32” 23 
l (-2031") (+1§62") 

3 "136" 9/64” 29 

(-1406”) | 

4 *116" 1/8” 32 
(-125”) 

5 104” 7/64” 37 
(-109 3”) 

E e aa eo ae) gat ee BE a er ee 

6 31 089" | 3/32 43 

l | (:0937") 


“H.F.T.” (Crewe) asks (1) What is the wave- 
length of a tuning coil 4” in diameter, wound with 240 


turns of No. 28 D.C.C. wire, when a condenser 


having a maximum capacity of 0:0005 uF is used 
in parallel with it. (2) What is a suitable reaction 


coil for use with this tuner. (3) What are suitable 


“details for a set of basket coils for use with the tuner 


mentioned, to raise the wavelength to 12,000 metres. 


(1) The maximum wavelength to which the 
coil will tune is approximately 2,500 metres. 
(2) The reacti#h eoil may consist of 100 turns of 
No. 30 S.S.C. wite, wound on a former 34’ in 
diameter, and arranged to slide inside the tuning 
coil. (3) Nine coils may be wound with No. 30 
S.S.C. wire to a diameter of 6”, using formers 
lẹ” in diameter. The coils must be joined in 
series for reception on a wavelength of 12,000 
metres. 


‘* TRANSFORMER ”’ (Cambridge) wishes 
to construct a telephone transformer for use with 
300 ohm telephones, and asks (1) For length and 
diameter of iron core; resistance, number of turns 
and gauge of wire for primary and secondary. (2) 
Whether it would be an advantage to bend over the 
ends of the iron core and metallically connect them. 
(3) If the iron wires forming the core should be 
separately insulated from each other. (4) The 
effect on the signal strength received in high resistance 
telephones which would be produced by the insertion 
of the above transformer in series with them. 


(1) The iron core should be $” in diameter and 
the length of the windings might be 3”. Wind the 
primary with 10,000 turns of No. 40 S.S.C., and the 
secondary with 1,000 turns of No. 34 S.S.C. copper 
wire. In transformers of this type the resistance 
of the windings is of secondary importance, pro- 
vided that the number of turns is correct. (2) 
The wire may be bent back in the manner indicated, 
but there ts be a gap between the ends of 
about 4”. (3) Yes. The irdn.oxide deposit on 
the wires serves to a certain extent as insulation, 
which can, however, be improved by soaking the 
core in paraffin wax. (4) If the transformer is 
connected in series with the H.R. telephones and 
no L.R. telephones are connected across the second- 
ary, the reduction in signal strength will be negli- 
gible; on the other hand, if the L.R. telephones 
are in use there will be a diminution in strength of 
perhaps 30 per cent. 


— ** W.G.W.”’ (E.9) has a crystal receiver followed 
by a two-valve L.F. amplifier, which works best 
with the aerial and earth connections reversed, and 
asks for an explanation. 

Check over the connections and see that the 
crystal detector is connected to the “aerial” 
side of the variometer. 


‘*D.G.I.’’ (Selby) asks (1) Why a potentiometer 
that over-heats on a 6-volt accumulator should not do 
so when connected across a 12-volt dry battery. (2) 
Why potentiometers are sometimes shunted by fixed 
condensers. (3) Whether it is possible to purchase 
a complete Morse recording instrument. 


(1) The comparatively high internal resistance 
of the dry battery prevents the passage on an 
excessive current. (2) The condensers by-pass 
any H.F. currents which may be required to pass 


through the potentiometers. (3) Apparatus of this . 


kind is available, and descriptions of commercial 
types will be found in the issues of October 29th, 
November 12th and November 26th, 1921. 
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‘RAW RECRUIT ”’ (W.1) asks (1) For a. 
circuit using three stages of H.F. amplification, ` 
followed by crystal rectification with 
switching for each valve. (2) If the selectivity of the 
above set would be sufficient to separate the various 
broadcasting stations. (3) If reactton can be used 
without causing radtation. 

(1) and (3) See Fig. 3. We do not think that 
you will be able to tune all three variometers from 
one spindle as you suggest, since the tuning of the 
last variometer will be affected by the parallel 
crystal and telephone circuit. You might, how- 
ever, couple the first two variometers together. 
A set of this type will very often oscillate without 
the use of a reaction coil, and a potentiometer has 
been included to minimise this tendency. If 
oecillation cannot be controlled by the potentio- 
meter, try connecting the grid leaks to the positive 
side of the L.T. supply. (2) Yes, provided that 
you are not too near to any one of them. In 
London, for instance, you will have difficulty in 
getting Cardiff while 2 LO is working. 


Fig. 3. 


“ RAW RECRUIT ”’ (W.1). 
control the number of H.F. valves in use. 


“ F.B.” (Bayswater, W.) referring to the 
“ Neutrodyne >` receiver described in “The Wireless 
World and Radio Review” of April 2lst, 1923, 
asks (1) For the direction of wiring of both primary 
and secondary windings of the H.F. tranaformers. 
(2) For a diagram of the circuit using double ampli- 
fication. 

(1) Keep the direction of the primary windings 
fixed, and try the effect of changing the direction 
of each second winding in turn. In this way 
the best possible arrangement will be arrived at 
by three experimente only. The transformers 
should not be mounted too close together. (2) 
The theory of the circuit shows that the introduction 
into parts of the circuit of L.F. transformer windings 
shunted by condensers would upset the symmetry 
of design which is an essential feature of the circuit. 
We do not recommend the use of double amplifica- 
tion in this receiver. 


independent 


_ low a resistance, would not be suitable. 


THE WIRELESS WORLD AND RADIO REVIEW OCTOBER 24, 1923 


‘t C.W.” (W.2) submits a diagram of a special 
receiver and asks (1) and (2) For a criticism of the 
circu. (3) Whether carbon filament lamps could 
be used as anode resistances, etc., in the amplifier. 
(4) Whether re-radtation is likely to take place, 
and tf so, the best means of preventing this. 

(1), (2) and (3) The circuit will give excellent 
results in skilled hands, but the values of the 
resistances are very critical, and for this reason 
carbon filament lamps, which in any case have too 
(4) When 
the aerial and anode circuits are tuned to the 
same wavelength the set may oscillate, when 
re-radiation will take place. The tendency to 
self oscillation may be minimised by using 4 
potentiometer to control the grid potential of the 
first valve. 


‘* H.W.C.’’ (Grantham) asks (1) and (2) For 
a circuit diagram of a double amplification receiver 
using two stages of H.F. crystal rectification, and 
two stages L.F. magnification. (3) If this circuit 
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Variometer tuned three-valve receiver (3—c—0) with switches to 


on an ordinary 100 ft. aerial would give better results 
than an Armstrong super-regenerative receiver using 
a frame aerial. 

(1) and (2) See the articles on “A Double 
Magnification Receiver ” in the issues of June 2nd 
and July 2lst, 1923. (3) For general purposes, 
yes. 


‘*W.D.K.’’ (Netheravon) refere to Fig. 6 of 
the article on ‘* Double Amplification Circuite ”’ 
in “The Wireless World and Radio Review,” of 
May 12th, 1923, and asks (1) How to insert a reaction 
coil to be coupled to the aerial circuit. (2) The values 
of the fixed condensers in the circuit. (3) Details 
of H.F. transformers for wavelengths of 300 to 3,000 
metres. (4) Whether the receiver ts sutiable for 
general work. 

(1) The reaction coil may be inserted in the plate 
circuit of V, (2) The diagram on p. 280 of the 
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is:ue of June 2nd will indicate the values required 
at various points in a double amplification circuit. 
(3) If the secondaries are tuned by 0-0003 uF 
variable condensers, the transformers described 
on page 199 of The Wireless World of June 25th, 
1921, will be suitable. (4) If the large number of 
transformers required to cover the range is not a 
disadvantage, the receiver should be suitable. 
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(3) Any good make of transformer will 
do; the ratio required is quite standard, 4e., 
it may lie between 1: 2} and 1:4. (4) In the first 
ce both of the French stations are rated at 
à power than that allowed to the British 
broadcasting stations; and secondly, it is difficult 
to arrange for one tuner to be efficient both on 
broadcast wavelengths and on 2,600 metres. 


also. 
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“ A.L.” (W.13). 


Fig. 4. 


Three-valve receiver (1—c—2). 


The H.F. amplifying valve may be disconnected 


~. when not required. 


A.L.” (W.13) submits a diagram of a converted 
O.W. Mk. III receiver and asks (1) and (3) Fora 
circuit using crystal rectification with two stages 
of L.F. Ben plification, with provision for the insertion 
of one stage of H.F. amplification. (2) If loud- 
speaker results could be obtained on 2LO at ten 
miles, using crystal and two stages of L.F. amplifica- 
tion, and (4) at Herne Bay with the addition of the 
H.F. amplifying valve. 

(Ll) and (3) See Fig. 4. The zincite-bornite 
combination should be satisfactory. (2) and (4) 
Under favourable conditions, yes. 


“ F.W.S.”” (N.19) submits the circu diagram 
of a special dual-amplification receiver and asks 
(1) Why a reduction in signal strength results from 
oping the receiver directly to the A.T.I. without 

the use of a series A.T.C. instead of coupling to the 
buner secondary. (2) If the use of a grid potentiometer 
would be an advantage in this circuit. (3) For the 
beat ratio for the L.F. transformer. (4) Why he 
can get telephony from FL and SFR under all 
conditions, and from 51T and 5 NO only on rare 
occasions, using a loose coupler with dead-end 
wich on the A.T I. 

(1) In the position which you find gives least 
signal strength, you have the least number of 
turns of inductance between the grid and filament 
of the valve and consequently the least difference 
of potential between these two points. (2) A 
gid potentiometer might be used with advantage, 

h we would point out that any potential 
applied to the grid will be applied to the crystal 


NOTE —This section of the magazine ts 

placed at the disposal of all readers 
who wish to receive advice and information on matters 
pertaining to both the technical and non-technical 
sides of wireless work. Readers should comply 
with the following rules :—(1) Fach question should 
be numbered ani written on a separate sheet on one 
side of the paper, and addressed “ Questions and 
Answers,” Editor, The Wireless World and 
Radio Review, 12/13, Henrietta Street, London, 
W.C.2. Queries should be clear and concise. (2) Be- 
fore sending tn their questions readers are advised 
to search recent numbers to see whether the same 
quertes have not been dealt with before. (3) AW 
questions will be answered through the post. Those 
of general interest will also be published. (4) Every 
question, except those under (5) below, should be 
accompanied by a postal order for Ys., or 3s. 6d. 
for a maximum of four questions, and alsó the coupon 
taken from the advertisement pages of the current 
ssaue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and 
Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This 
coupon should accompany the question submitted, 
together with a stamped addressed envelope. The 
free coupon ts valid for the current week only. (6) 
In view of the fact that a large proportion of the 
circuits and apparatus described tn these answers 
are covered by patents, readers are advised, before 
making use of them, to satisfy themselves that they 
would not be infringing patents. (7) Four questions 
is the maximum which may be sent in at one time. 
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Wireless Club Reports. 


Tottenham Wireless Society.* 


The Society held its -annual general meeting 
on Wednesday, October 3rd. A good attendance 
enabled the business on the agenda to be carried 
through expeditiously. Mr. R. A. Barker, the Hon. 
Vice-President, was in the chair. 

The Secretary’ 8 report revealed a steady increase 
in membership. The Committee’s report gratefully 
acknowledged that the progress made was due 
to the efforts of the Chairman, the Hon. Secretary 
and the Hon. Treasurer, who were unanimously 
elected to their previous posts. 

On Wednesday, October 10th, Mr. R. G. Ellis 
gave a talk on ‘“‘Short Wave Reception,” leading 
up to a general discussion. Following this Mr. 
Ellis described an absorber circuit which he has in 
use, which proved suscessful in cutting out un- 
wanted signals. 

Mr. Tracy then gave a short talk on a special 
tuner, used in conjunction with a crystal, members 
afterwards listening to the good results obtained 
by this instrument. The Society’s membership 
is steadily increasing, but there is still plenty of 
room for new members, who will be assured of a 
hearty welcome. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


High Wycombe and District Radio Society.* 


The opening meeting of the winter session was 
held on Tuesday October 2nd, the President 
occupying the chair. A short time was devoted 
to general business, the remainder of the evening 
being given over to ten-minute talks by members 
on ‘‘ Experimental Experiences during the Past. 
Summer.” 

The opinion was expressed that, judging by the 
number of new aerials springing up in the district, 
the present membership of 63 could easily be 
doubled. 

The programme for the following weekly meetings 
includes talks by the President and the Chairman 
on “ Short Cut Calculations ” and “‘ A Comparison 
of Receiving Circuits ” respectively, and an evening 
for the exhibition and demonstration of members’ 
apparatus. 

On Tuesday evening, October 9th, Mr. G. Crowson 
provided an instructive talk on “ The Relationship 
of Electrical Measurements.” At the concluvion 
the members put a number of questions to the 
speaker on the subject, which were readily answered, 
and it was felt that a damp (externally) evening 
had been well spent. Four new members offered 
themselves for election. Hon. Sec., Alfred C. 
Yates, 30, High Street, High Wycombe. 


Prestwich and District Radio Society.* 


Members of the Society paid an interesting 
visit to the Manchester Broadcasting Station on 
September 29th. A most enjoyable and instructive 
time was spent, for which thanks are due to the 
officials of the station for their kindness and 
courtesy. . 

Hon. Sec.. M. A. Wood, Spring Bank, Chuboh 
Lane, Prestwich. 


Glasgow and District Radio Society.* 

At the annual general meeting of the Society, 
held at 200, Buchanan Street, on September 26th, 
the Society's finances, etc., were placed before the 
members, and a sound state was revealed. 

The membership stands at 248. 

For the present session a workshop with 
machinery and tools for the use of members will be 
opened. A library is also organised, and members 
are thus able to keep in touch with the latest 
wireless literature. The Society’s meet ngs will 
in future be held at the Royal Philosophical Rooms, 
207, Bath Street. The workshop is situated at 
20, Holland Street. 

Intending members may have particulars from 
Hon. Sec., A. Crawford Todd, Club Rooms, 207, 
Bath Street, Glasgow. 


Barnsley and District Wireless Association.* 


The annual general meeting of the Association 
was held in the new headquarters, Market Street, 
on October 3rd, the chair being taken by Mr. C. 
Pickering. 

After satisfactory reports from the Secretary 
and Financial Secretary, the following elections 
were made :— 

President, Major Barker, M.C. ; Vice-Presidents, 
H. H. T. Burbury, Esq., B. Harral, Esq., T. D. 
Cooke, Esq., F.S.A.(Scot.). Secretary, G. W. 
Wigglesworth, Esq. ; Treasurer, R. Kelly, Esq. ; 
Committee consisting of twelve members. 

Hope was expressed that the Postmaster- 
General would grant to the Association a proper 
experimental transmission licence. It was esti- 
mated that upwards of 70 per cent. of the existing 
members. held experimental receiving licences. 

Although few reports have been sent to the 
wireless periodicals, very valuable work has been 
done during the past year in theoretical study 
and practical experiments. 

Hon. Sec., G. W. Wigglesworth. 

(Hon. Secretaries are requested to furnish their 
addresses.— Ed.) 


The Southampton and District Radio Society.* 


The first meeting of the winter session was held 
on October 5th, when the lecturer was Capt. E. J. 
Hobbs, M.C.. A.M.I.R.E. (2 OY). 

Capt. Hobbs dealt in a very able and lucid manner 
with ‘‘ The Practical Application of Radio Calcu- 
lations ’’ and *“ Efficient Reception of Short Wave 
Telephony and Broadcasting.” 

During the winter, meetings will be held on 
every Thursday evening, commencing at 7.30 
o'clock. 

Hon. Sec., Mr. P. Sawyer, 55, Waterloo Road, 
Southampton. 


The Stoke-on-Trent Wireless and 
Experimental Society.* 


At the first meeting of the winter session held 
on Thursday, October 4th, the President, Col. 
F. E. Wenger gave an address on “ The Construc- 
tion of an Experimental Receiver,” demonstrating 
with an excellent experimental receiver of his own 
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construction, which he presented to the Society 
at the conclusion of his address. 

Col. Wenger gave to the Society its first piece 
of apparatus, which is still giving excellent results 
and is very highly prized. Since then the Society 
has grown considerably and made great progress. 

Programmes for the session and further informa- 
tion can be obtained from the Hon. Sec., F. J. 
Goodson, B.Sc., Tontine Square, Hanley. 


The Thornton Heath Radio Society.* 

The Society has been fortunate in obtaining 
new headquarters at St. Pauls Hall, Norwich 
Road, Thornton Heath, where a meeting was held 
on Monday, October 8th, 1923. 

A Marconi four-valve set kindly lent by Mr. E. 
Scratchley was demonstrated, the object being 
to test the new aerial recently erected by members 
of the Society and also to test the acoustic pro- 
perties of the hall. The test was in every way 
satisfactory. The meeting closed with a general 
discussion. 

Membership is open to all interested in wireless. 
Full particulars can be obtained at the meetings 
or from the Hon. Sec., 72, Bensham Manor Road, 
Thornton Heath. 


The Pudsey and District Radio Society. 

On October 3rd, after the summer recess, a 
meeting was held at the Society's clubroom, The 
Mechanics’ Institute. <A large attendance and the 
interest shown in the proceedings indicated re- 
newed enthusiasm. 

Several members gave a few minutes’ talk on 
their past and present experiences, and reference 
was made to the new licensing decision. Rev. 
Norman Clarke, Vicar of Farsley, a visitor, also 
made a few remarks upon wireless matters. 

Intending members should apply to the Hon. Sec., 
W. G. A. Daniels, 21, The Wharrels, Lowtown, 
Pudsey. 


The Finchley and District Wireless Society.* 

An interesting programme for the present 
session has been arranged, and includes among the 
lecturers, Messrs. W. J. Jones, B.Sc., A Hinderlick 
and C. A. Wilck. A lecture with demonstration 
is to be given by Messrs. Burndept in the near 
future. Further particulars will be announced. 

Hon. Sec., A. E. Field, 28, Holmwood Gardens, 
Finchley, N.3. 


Paddington Wireless and Scientific Society.* 
On Saturday, September 29th, before a well- 
attended meeting, Mr. A. L. Beak, A.M.I.E.E., 
read a very interesting paper on * The Construction 
of Inductances for Radio Receivers, explaining 
lueidly the various types of inductances of the 
past and present, and indicating the desirable, 
as well as the undesirable, features of each type. 
The Society is arranging a very attractive 
programme for the coming season, and those who 
are interested are requested to get into touch 
with the Hon. Sec., who will gladly furnish particu- 
lars as to membership and meetings. 

Hon. Sec., L. Bland Flagg, 61, Sean 
Road, Bayswater, London, W.2. 


Lewisham and Catford Radio Basie: . 

On Thursday, September 27th, the Society was 
honoured with a very instructive talk by Mr. 
ivor S. Cocks on “ Amplification.” 


The lecturer dealt both with high and low 
frequency amplification, explaining the working 
of different couplings, transformer, resistance 
capacity and reactance capacity (tuned anode) on 
the H.F. side, and with transformer, choke coil 
and resistance on the L.F. side. 

The Society has a very attractive winter pro- 
gramme prepared, and the Secretary, Mr. F. A. L. 
Roberts, would be pleased to hear from any pro- 
spective members. 

Hon. Sec., F. A. L. Roberts, 43, Adelaide Road, 
Brockley, S.E.4. 


Falkirk and District Radio Society.* 

On Thursday, September 27th, the members 
listened to an interesting lecture on “ Induction 
Coils and High Frequency Currents,” by Mr. 
Symons. The lecturer gave an introductory talk 
on X-ray work, a subject he intends to discuss 
further at a later date. 

As the winter session has commenced, the Secre- 
tary will be pleased to hear from intending members. 

Hon. Sec., M. B. Blackadder, Glenmorag, 
Falkirk. 


The Radio Society of Highgate.* 

The Society is deeply mourning the loss of one 
of its keenest members, Mr. John Henry Gregory, 
who was recently killed by a fall from a tree when 
endeavouring to fix an aerial. 

On Friday, October 5th, the members discussed 
the Broadcasting Committee's Report, the Secretary 
reading the report paragraph by paragraph. The 
general opinion of those present was that, on the 
whole, the report was satisfactory. Strong objec- 
tion, however, was taken to the suggestion thar 
experimenters’ licences would be granted subject 
to the condition amongst others, that the applicant 
signs a declaration to the effect that he will not 
use the broadcast programmes except for experi- 
mental purposes. It was considered that this 
was a condition which nobody could faithfully 
comply with, and that it was unreasonable to 
expect anyone to sign such a declaration with a 
clear conscience. It was hoped that the Radio 
Society of Great Britain would take action in 
this matter. 

Hon. Sec., J. F. Stanley, B.Sc., A.C.G.I., 49, 
Cholmeley Park, Highgate, N.6. 


North Middlesex Wireless Club.* 

Once or twice a year the members of this Club 
may be seen arriving at Shaftesbury Hall, Bowes 
Park, N., laden with suit cases and queerly shaped 
parcels. ‘Such proceedings happen on the occasions 


‘of what are irreverently called by the older members 


“junk sales.” Such a sale was held at the last 
Club meeting on October 3rd. 

All real experimenters know that whatever may 
be the subject interesting them, every step forward 
in their experiments is accompanied by the casting 
aside of some piece of apparatus which no longer 
satisfies them. Consequently an opportunity such 
as is afforded by the “junk sale ”’ of turning such 
articles into cash is not only welcomed by the 
would-be seller, but yields some real bargains to 
other less advanced experimenters. 


Hon. Sec., H. A. Green, 100, Pellatt Grove, 
Wood Green, N.22. 
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The Hackney and District Radio Society.* 

Mr. W. J. Jones, B.Sc., A.M.1L.E.E., of the Cossor 
Valve Co., gave a lantern lecture before a large 
assembly at a recent meeting. 

After dealing with early experiments in ther- 
mionics he most ably described the construction 
of the Cossor valve from start to finish, and by 
means of a screen it was possible to see every opera- 
tion taking place. Many were surprised at the large 
number of processes a valve goes through before 
passing the final test and despatch to suppliers. 
During assembly all parts are most carefully 
checked for accuracy, and it is therefore practically 
impossible for a valve to leave the factory in a 
defective condition. Many of us who previously 
considered the present price of valves excessive 
have now to admit that there is more in them than 
meets the eye, and that to sacrifice efficiency for 
cheapness would only lead to disappointing results. 

Publicity Sec., 66, Ballance Road, Homerton,E.9. 


The Leeds Radio Society.* 

“The Armstrong Single-Valve Super-Regenera- 
tive Receiver ’’ was the subject of an instructive 
lecture delivered by the President, Mr. A. M. Bage, 
on September 28th. Mr. Bage, who has been working 
for several months with a super-regenerative re- 
ceiver, exhibited a portable set of this type which 
aroused much interest. 

The first instructional meeting of the session 
was held on October 5th, the Hon. Secretary 
speaking upon “The Elementary Theory of the 
Valve.” 

Applications for membership are invited and 
should be addressed to the Hon. Sec., D. E. 
Pettigrew, 37, Mexborough Avenue, Leeds. 


Ilford and District Radio Society.* 


On October 4th, Mr. J. N. Nickless, A.M.I.E.E., 
lectured on “ Porcelain Insulators.” After describ- 
ing the various processes of manufacture the 
lecturer discussed the methods used in testing 
them, and emphasised the great advances that 
have been made in recent years in these test 
methods. Members are reminded that, owing to 
the kindness of Mr. Weston in placing the basement 
of his house at Society members’ disposal, the 
Society will shortly be moving to new headquarters. 

Hon Sec., L. Vizard, 12, Seymour Gardens, 
Ilford. 


The Kensington Radio Society.* 

The October meeting was held at 2, Penywern 
Road, on Thursday evening, 4th inst. 

The President gave a lecture on the Club “ Unit ” 
set, and proposed that the experiments, shown 
in Mr. Maurice Child’s articles published in The 
Wireless World and Radio Review, should be carried 
out, and that some members of the Society should 
volunteer accordingly. 

A general discussion followed on various subjects, 
chief of which was the programme for the “ in- 
formal meetings ” to be held on the second Thursday 
of each month. It was decided to hold a buzzer 
class if sufficient support was forthcoming. 

The Hon. Sec., J. Murchie, 33, Elm Bank Gardens, 
Barnes, will be pleased to forward particulars 
regarding the Society to anyone desirous of joining. 
A special appeal is made to ladies to join. 
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Dulwich and District Wireless and 
Experimental Association. 

On Monday, September 24th, at The Montessori 
School, Messrs. Bartlett and King gave a report 
on the meeting of the various South London 
Societies which took place on the preceding 
Saturday at the Greyhound Hotel, Sydenham, 
this meeting having been called in order to discuss 
a proposed South London League of Radio 
Societies. 

Mr. Sutton then gave us a most interesting 
lecture on ` C.W.,” and the evening concluded with 
the usual class of dot and dash enthusiasts. Pro- 
spective members should note that the Association 
is shortly moving into spacious new headquarters, 
and further, that a most excellent winter programme 
is being arranged. 

Full particulars of the Association will be gladly 
forwarded by the Asst. Hon. Sec., at 2, Henslowe 
Road, East Dulwich, S.E.22. 


Hall Green Radio Society. 

A goodly number of the members of the Hall 
Green Radio Society met together on October 3rd 
to hear a paper on * Reaction,” given by the 
President, Mr. H. M. Whitfield. š 

Mr. Whitfield deplored the great amount of 
interference encountered, especially in the finer 
reception, due to the radio hogs, and urged that 
Societies should do all in their power to educate 
the users of the sets which are guilty of the howls 
and screeches set up through incompetent handling 
of reaction. 

A matter of interest to wireless enthusiasts 
throughout the district is that the Secretary has 
been successful in obtaining the services of Mr. 
Arthur Burrows (Uncle Arthur of the London 
station) for a lecture on December 5th, when Mr. 
Percy Edgar of the Birmingham station will 
occupy the chair. We believe this is the first 
time Mr. Burrows has accepted an invitation 
from any Society, and the event is being looked 
forward to with pleasurable anticipation. 

Hon. Sec., F. C. Rushton, 193, Robin Hood Lane, 
Hall Green, Birmingham. 


Barnet and District Radio Society. 

On Wednesday evening. October 3rd. Mr. C. 
Randall, Chairman, gave a briet survey of the 
report of the Government Committee on Broad- 
casting, and, for the benefit of the members. 
explained fully the present position with regard 
to licences. In a short address, the Society's 
President, Mr. F. W. Watson Baker, recounted 
the progress of the Society since its foundation 
at the beginning of this summer. Mr. R. Cook 
then spoke on the interesting subject of ** Short 
Wave Reception,” and put forward the suggestion 
that members might well take this subject’ as one 
for useful research. For the remainder of the 
evening the Club set was operated, and several 
loud speakers, brought by members, were tested. 

Hon. Sec., J. Nokes, “Sunnyside,” Stapyiton 
Road, Barnet. 


Haileybury College Wireless Society. 
The Society had a very successful summer term, a 
feature of which was an expedition to the Ongar 
Wireless Station, by kind permission of the Marconi 
Company. The membership stands at 63. 
Hon. Sec., H. J. Croot, Haileybury College, Herts. 
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THE AMATEUR’S FRANKENSTEIN. 


By THE EDITOR. 


NE of the purposes of history is to provide an accurate record of facts, and to 
enable the evolution of present circumstances to be traced back through the chain 
of events which have brought them about. 
In this article it is proposed to review some past events of amateur activity 
in this country and see whether the amateur has been fairly rewarded for his past services. 

In a recent editorial, reference was made to the new regulations which demanded that 
applicants for experimental licences should in future make a declaration to the effect 
that they would not use the broadcast programmes except in connection with their 
experimental work. 

Since that editorial was written, however, the Postmaster-General has authorised 
the publication of a statement to the effect that by paying 15s. a year instead of Ios., the 
experimenter may also have the privilege of enjoying the broadcast programmes should he 
desire to do so. This revised regulation serves to satisfy the immediate situation, but, 
nevertheless, the experimenter must regard it as very questionable whether he is not being 
imposed upon in the matter of this additional charge, more especially when one takes into 
account the debt which broadcasting owes directly to the amateurs of this country. 

Reviewing the position historically, we find that on the Agenda of the Second Annual 
Conference of Amateur Wireless Societies in February, 1921, the following item appears :— 


“ The possibility of regular telephone transmission from a high power station 
“to include all matters of interest to amateurs, and to beon different definite 
“ wavelengths for calibration purposes.”’ 


This proposition received the unanimous support of the Conference, and as a result 
long negotiations took place between the Radio Society of Great Britain (then the Wireless 
Society of London), and the Post Office. It was eventually possible to announce at the 
Third Annual Conference of Wireless Societies, held on January 25th, 1922, that the Post- 
master-General had authorised the transmission of calibration waves and telephony, and these 
transmissions, which it will be remembered were conducted on behalf of the Society by a 
Marconi Station at Chelmsford, commenced on February 14th, 1922. Whereas the permission 
for the transmission of telegraph signals and calibration waves was obtained without great 
difficulty, it was not until a petition had been presented to the Postmaster-General, signed 
by officials of the parent Society, and by 65 affiliated Societies (representing nearly the total 
number of Societies at that date), that the permission for the regular broadcasting of telephony 
and music was granted. 

This successful petition brought about the first regular broadcasting of telephony in 
this country, and it must not be overlooked that it was not until this petition had been 
pushed forward, so strongly backed by amateur users of wireless throughout the country, 
that the Post Office Authorities gave way, although, in a previous communication to the 
amateur organisation, the Authorities, whilst agreeing to the transmission of telephony 
and calibration waves, had stated :—“It is regretted that it has not been found possible 
to agree to the inclusion of wireless telephony in the arrangement.” 

From these references, therefore, it is apparent that regular broadcasting in this country 
was initiated, not only at the request of, but through the insistence of the experimenting 
amateurs. It may be mentioned also that this arrangement for. amateur broadcasting 
terminated when broadcasting on a national scale by the Broadcasting Company commenced. 

We know that at the present time there are thousands of people who have only taken 
up wireless since the introduction of broadcasting, and probably as a direct result of their 
desire to listen to the programmes provided. Those users would, we believe, never suggest 
that they are unreasonably treated by being requested to contribute a small amount to the 
expenses of the broadcast service, but the case is not the same with the pre-broadcasting 


(Concluded on p. 134.) 
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HE building of wireless receiving 
sets is quite a simple matter 


DESIGN FOR A 


CABINET RECEIVER. 


In recent issues of this Journal* a description was given of a 
somewhat elaborate four-valve receiver designed essentially to’ 
be easily portable and therefore as compact as possible. The 
circuit principle adopted was such that the greatest signal 
strength could be obtained making the receiver suitable for use 
out-of-doors, in spite of the introduction, perhaps, of slight dis- 
tortion. The present article describes a receiver capable of bring- 
ing in a]l the broadcasting stations and of such outward appear- 
ance that it can take its place among the furniture of the home. 


provided finished components are 


made use of. 


The construction 


of well-designed components is, 


tule, far beyond the ability of many 


as a 


readers, as elaborate workshop equipment 
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By F. H. HAYNES. 


is needed, together with considerable skill in 
the use of precision tools, as well as a thorough 
knowledge of the underlying electrical 
principles. In this receiver certain standard 
components are incorporated, and the 


*p. 753, Sept. 5th. p. 800, Sept. r2th, 1923. 


When every attention is given to the good appearance of the cabinet work by symmetry, beading 

and bevels, it is necessary to give every thought to the arrangement of the manipulating handles on 

the face of the panel. The crowding of a number of dials, etc., on to a panel presents a very 

complicated appearance, and for home use the tuning adjustments should be few, and the dials 

carefully spaced to give a simple aspect to the whole. The screw heads, which can be seen, secure 
the components to the panel, whilst the slots indicate the settings of the dials. 
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only tools necessary for assembling the 
parts and finishing out the receiver are a 
hacksaw, hand brace and set of drills, 
various files, several B.A. taps, screwdriver, 
pliers and soldering iron. | 

The receiver comprises a single tuned 
aerial circuit with plug-in coil and, variable 
condenser; one high frequency amplifying 
circuit arranged on the tuned anode 
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No provision is made for throwing the 
note magnifiers in or out of circuit as it is 
assumed that the receiver will always be 
connected to a loud speaker, and should 
reception be weak from a distant station 
when employing the resistance-capacity L.F. 
coupling, the switch can be thrown which 
substitutes transformers. With reception 
from extreme distances the tuning adjust- 


3% 


Ysa 


Scale drawing of the front panel. The positions and sizes of the holes are arranged to sutt the particular 


com mentioned. 


A, ¢”. 


principle, and making use of one of the 
windings of a variometer for its inductance, 
the other winding providing the necessary 
reaction coupling; detector valve circuit, 
and two low frequency amplifiying valves, 
which by means of a multi-contact switch, 
transformer and resistance-capacity L.F. 
inter-valve coupling, can be interchanged. 
Switches are not introduced into the high 
frequency circuit owing to the great care 
which is necessary to avoid losses when 
wiring up. 


The poles for attaching the switch are 9/16’ from the centre line. 
B, 5/32” and countersink on top side for No. 4 BA screws. 
, E, tap 2 BA x 3/16” deep. 


Sizes of holes : 
C, 1/8”. D tap 4 BA x 3/16” deep. 


ments are usually so eritical that it is 
difficult to avoid the introduction of distor- 
tion in the high frequency circuit, and 
consequently the setting up of any further 
distortion by the use of iron core trans- 
formers is of little moment. Special pre- 
cautions are taken to minimise these diffi- 
culties ; firstly, by using condensers having 
specially shaped plates and fitted with a 
separately controlled vernter adjustment, 
(which is practically indispensable for critical 
telephony reception) and secondly, by 
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shunting the primary (or secondary) windings 
of the transformers with resistances. When, 
however, reception is strong, the switch is 
thrown to the position which disconnects the 
transformers and introduces resistance 
coupling with the consequent elimination 
of distortion. 
The following components are employedt:— 
Oak or mahogany cabinet, with doors at front 
and back m ing 12x 15 ins. inside and with 
a total depth of 14 ins. (Messrs. Henry J oseph 
& Co., 96, Victoria Street, S.W. 1.). 
Two ebonite 
panels, 1194 ins. 


. ; a. SS ont Py? pea y 
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ins. These sho 


purchased cut 
precis@ly to size 
accurately 


squared up, and 


give a good matt 
finish 


Two ‘* Burn- 
dept” switches, 
3-pole and 5-pole. 

Two variable 


square 
plates with values 
of 0-0005 mfds. 
and: 0-00025 mfds. 
These are manu- 
factured by the 
Sterling Tele- 
phone and Elec- 
tric Company, 
Limited. 
Variometer as 
supplied by the 
General Radio 


for when the inner 
coil is used in 
conjunction with 


Four filament, resistances of any reliable 
make. The positions given for the holes for 
attaching the resistances suit those of the Federal 
type such as may be possessed by the experi- 
menter. 

One “ Burndept ” plug and socket to hold a 
plug-in coil. | 

One plug-in inductance coil, a 25, 35, 50 or 
75, which will bring the aerial tuning adjustment 
within the scale of the aerial tuning condenser, 
and depending upon the size of the user’s aerial. 

Dubilier fixed value condensers, type 600A. 
0:0002 mfds. and 0-001 mfds. 

Three condensers from 0°01 to 0-2 mfds. and 
one 1 mfd. by 
the Telegraph Con- 
denser Company. 

Five 0°5 and one 
2 megohm leak with 
twelve clips. 
}Three Dubilier re- 
sistances, with clips, 
two of 600,000 ohms 
and the other of 
100,000 ohms. 

Three intervalve 
transformers by the 
Marconi Scientific 
Instrument Com- 
pany, Ltd., for it 
will be found that 
the spacing between 
the screws used to 
hold these transfor- 
mers is exactly equal 
to the spacing of 
screws used to 
secure the anode re- 
sistances, and screw 
heads, where they 


wood screws, also 
brass strip and 
sheet, which can be 
procured as re- 
quired. 

In view of the 
large amount of 


apparatus to be 


the smaller con- 


Back view of the tuning panel. The specially shaped 

condensers and vernier adjustments can be seen. 

The strip of contacts carries the connection to the 
back panel. 


accommod ated, 
and to avoid the 
appearance of un- 
necessary screw 
heads on the 


ered, whilst the 

method of connecting up gives a fairly high 
degree of capacity coupling between the tuned 
anode and reaction circuits, and advantage is 
taken of this to give a sméoth reaction 
adjustment. 


Se EEE 

+ For guidance, particular component parts are 
mentioned, but the skilled and discriminating 
«xpenmenter may substitute components of his 
own choice. 


front panel, two supporting panels are 
employed. The front panel only carries 
those components which are operated for 
tuning purposes, and the rear panel has 
attached to it the valves, filament 
resistances, and all the apparatus associated 
with amplifying. Connection is made be- 
tween the panels by means of a strip of 
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Theoretical circuit diagram showing the principles employed. Another diagram will show the practical 
wiring and the actual points between which leads will be run. 


contact blades so that either of the panels holes must be carefully set out with the 
may be withdrawn without the necessity use of steel rule, square and dividers. 
of severing permanent connections. Working instructions and the design of the 

A detailed drawing is given for the drilling back panel will be given in the next 
of the front panel and the positions for the issue. 


The Amateur’s Frankenstein—(Concluded from p. 130.) 


experimenter who, although he would, of course, value broadcasting at a much higher figure 
than the additional 5s. demanded, has yet good reason to object on principle. The amateur 
is the pioneer of regular broadcasting in this country, however certain it is that broadcasting 
would in any case have been introduced eventually. In addition, whereas special transmissions 
were originally authorised for the amateur, he has had to give up this advantage as a direct 
result of the introduction of regular national broadcasting. If it were not so, “ two emma 
toc, Writtle ” might still be calling, and we might still hear the cheery voice of Capt. Eckersley, 
who devoted his untiring energies to the conduct of those weekly amateur programmes. 

Broadcasting, on the scale on which we now enjoy it, is a wonderful development of 
wireless, and probably no one would hesitate to endorse its value and efficiency. Those 
who have been responsible up to the present for the conduct of the service have shown 
exceptional ability and initiative in meeting the requirements of the public, but we think 
that the amateur who is a serious experimenter, and those who were amateurs before broad- 
casting started, have the right to expect that their work shall not be hampered or interfered 
with. 

The situation at the present time has eased considerably, but not many weeks ago 
very serious doubts must have existed in the minds of those who were interested, as to whether 
the risk did not exist of broadcasting becoming the amateur’s Frankenstein. There is no 
reason to fear such a disaster for the future if those responsible for broadcasting, as well as 
the public, will remember the part which the amateur has plaved in bringing about this 
development. 
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SULPHATING 


IN SMALL ACCUMULATORS 


It may be confidently stated that the lead storage cell, so long as it is treated 
with even the slightest semblance of care and consideration, is one of the 
least troublesome of all accessories. 


HE writer has known of small, 

sometimes ‘‘ home-made ” accumu- 

lator sets, intelligently cared for, 

which have given every satisfac- 
tion—highly efficient service and practically 
no trouble—for years. 

One may not safely treat a battery of 
lead cells as one treats a set of Leclanche 
or a set of dry cells; that is by placing 
them in some out-of-the-way corner and 
leaving them to look after themselves. 
A lead storage battery, if it is to be main- 
tained in an efficient and proper working 
order, must be given a certain amount of 
active supervision and attention. Where 
ths s not forthcoming, there is almost 
always sure to be trouble, as lead storage 
cells are exceedingly liable to a number 
of more or less serious and sometimes 
quite irremediable complaints. 


How Detected and Caused. 


The more important of these, and certainly 
the most frequently met with, is symptomised 
by the appearance of a hard, white and 
insoluble sulphate upon the positive (that 
1s of course the brown) plate. At first this 
will be manifested and noticeable in only a 
few isolated spots, but once given a hold, 
It is surprising with what rapidity the affec- 
tion will spread itself over the entire area 
of the plates. 

The immediate result of this deleterious 
suphating is in the increased resistance 
which the plates offer to the passage of 
current in either direction and in the reduc- 
uon of the cells’ effectual ampere-hour 
capacity. It is found that when on charge 
the plates begin to “ gas ” before the usual 
ume, and also that on discharge they become 
prematurely exhausted. The eventual result 
where no prompt remedial measures are 
adopted is in the complete ‘‘ choking-up ” 
of the affected cell, and as often as not, 
m its speedy and permanent incapacita- 
tion. 


Roughly speaking, sulphating is generally 


attributable to one or more of the following 
causes :— 

(1) Charging or discharging at ex- 
cessive rates. 

(2) Discharging beyond the point at 
which the voltage begins to fall 
rapidly, t.e., at about 1:8 volts 
per individual cell. 

(3) Wilful or accidental short-circuiting. 

(4) Allowing cells to remain uncharged 
for any length of time, after having 
been in use. 

(5) Allowing the acid solution to become 
either too weak or too strong. 


Buckling. 

An accumulator that has been allowed 
to sulphate to any extent is also extremely 
liable to a further disablement known as 
“ buckling.” This is readily distinguishable 
by a warping and distortion and a general 
increase in the size of the brown plate. 
Taken by itself, sulphating, if it has not 
gone too far, is usually amenable to a little 
patient and persuasive treatment, but when 
this doubly complicated stage has set in, 
the case becomes a rather hopeless one, 
and it usually means that the positive 
plate at least—if not the entire cell itself— 
will have to be “ scrapped.” Internal 
short-circuits are set up, the paste falls out 
of the grids, and in some instances the con- 
taining cases are burst open. 

Where buckling has set in to any ap- 
preciable degree, it is advocated that the 
positive plates are at once replaced by 
others, or else that the affected cell or cells 
be put out of service altogether. When 
things have gone so far as this, it is almost 
always sheer waste of time to endeavour to 
attempt to do anything. But where sulphat- 
ing is unaccompanied by buckling or where 
the buckling is only slight, matters may be 
somewhat remedied. 


Curative Treatment. 
A cell that is suspected of sulphatmg 
should be immediately taken out of use. 
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The acid should be poured off, and it is as 
well if the containing cases are opened up 
and the plates lifted out for a thorough 
inspection and overhaul. It should be noted 
whether there are any small, dislodged 
pellets of paste bridging acrosst he plates. 
If so, these should be removed. In handling 
the plates, considerable care will be found 
necessary in order to avoid dislodging 


A neglected battery 
in which the nega- 


lead sulphate. 


Sulphated negative 
plates with the lead 
paste falling away. 


more of the paste, all loss of which is of course 
accompanied by a corresponding decrease 
in ampere-hour capacity. 

The sediment should then be removed 
from the bottom of the case and a fresh 
acid mixture prepared. This is done by 
adding about five parts of pure distilled 
water to one part of best brimstone sulphuric. 


(When mixing, always add the acid to the 
water and not the water to the acid.) The 
solution, when ready—and it is very essential 
to keep a small hydrometer by one for this 
purpose—should be then as near as possible 
to 1-200 specific gravity. This is important 
for several reasons. Acid either too weak 
or too strong is in itself conducive to further 
sulphating, and it is found, “moreover, 


Corroded terminals 
accompanied with 
bad sulphating. 


Another example of 

sulphating due to 

inattention to the 
level of the acid. 


that this particular specific gravity coincides 
approximately with the greatest fluid con- 
ductivity. That is to say, at 1-200 the acid 
offers less resistance to the passage of an 
electric current than-at any other specific 
gravity, either higher’ or-lower. 
Immediately the plates have been re- 
inserted in the case and the new acid poured 
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in, the cells should be placed on charge. 
At first this should be at a very low rate, 
owing to the reduced area of active material. 
A sulphated cell placed on charge at normal 
rate almost inevitably buckles, so great 
care should be taken in this respect. Once 
on charge, the restoration of the cell to a 
healthy life is then very largely a mere 
matter of time. It is found that the 
electrolytic action of the charging current, 
which may be gradually increased as the 
treatment proceeds, slowly disintegrates the 
white, scaly deposit, until at length, after 
persistent application, it gradually disap- 
pears altogether. 

On no account should current be drawn 
from the cell during this time, nor is it wise 
to stop or interrupt the charging current 
unless perhaps it is to empty out the old 
acid once or twice and fill up again with new, 
of correct specific gravity. 

Continual charging then, until every 
vestige of the noxious white sulphate has 
been reduced, therein lies our cure. 


Things To Do and To Avoid. 

Once having remedied matters and having 
got our cell into action again, it is as well to 
avoid any relapse or repetition of the evil 
by attending closely to a few simple ob- 
servances. 

In the first instance, always adhere 
strictly to the directions of the makers as 
to the rates for charging. These are usually 
the maximum rates, and therefore should 
never on any account whatsoever be ex- 
ceeded. Regarding the discharge rate, it 
may be taken as a good general rule that 
one should never exceed that rate which 
would result, if maintained continuously, 
in the exhaustion of the cell in about ten 
hours time. That is to say, one should 
never discharge a 40 ampere-hour accumu- 
lato- at a higher rate than 4 amperes, and 
an 80 ampere-hour accumulator at 8 amperes, 
and so on. 

Secondly, never discharge an accumulator 
down to beyond 1:8 volts per individual cell. 
When so far discharged, the electrolyte is 
at a very low specific gravity, and the con- 
‘dition of the plates is such that there is every 
tendency towards sulphating. At 1-8 volts 


THE WIRELESS WORLD AND RADIO REVIEW 137 


the cells should be immediately placed on 
charge. 

Thirdly, never wilfully short-circuit a 
cell. It is necessary here to refer for a moment 
to the rather prevalent and dangerous 
practice of laying a short length of wire or 
cable across the terminals of a cell in order 
to ascertain whether it has received or still 
retains a good charge. Nothing could be 
more deleterious. The effect of the “ short ” 
resembles that of an explosion on a small 
scale. There is first a tremendous rush of 
current and evolution of gases, secondly a 
violent expulsion of active material, and 
thirdly a disastrous warping and distortion 
of the plates. Cells should aiways be tested 
with a small, accurate low- reading voltmeter. 


Convenient type of hydrometer 
for easily testing the gravity. 


Fourthly, never allow a cell to remain 
in an uncharged condition fo any length 
of time. Recharge as soon as the voltage 
has fallen to 1-8 v. Even where a cell is not in 
use, and it is desired to put it by, it must 
be given a regular charge at least once a 
month. 

Finally, pay strict attention to the specific 
gravity of the acid. When fully charged this 
should be about 1-210, and when in a dis- 
charged condition, about 1-190. When, 
owing to evaporation and gassing, the level 
of the acid falls, make up the deficit by 
adding pure distilled water only. R. R. 
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A SIMPLE TIME INDICATOR. 


By W. G. W. MITcHELL, B.Sc. 


OR very high accuracy in the com- 
paring of clocks with time signals 

a recording device is essential. This 
recorder may very conveniently take 

the form of a syphon undulator, consisting 
essentially of a tape (upon which the record 
is made) moving under the syphon pen at 
a fairly regular speed, and periodically 
calibrated by a local circuit operated auto- 
matically from the pendulum of the ob- 
server’s clock. A very high precision in 
the noting of the exact'instant of the time 
signal may be obtained in this way ; probably 
from one-tenth to one-hundredth of a second. 
There are occasions, however, when the 
experimenter would be satisfied with a 
time signal accurate to the nearest second. 
Such occasions may arise in connection 
with the timing of measurements of received 
signal strength, and the phenomenon known 
as “‘ fading,” or other work of a fundamental 
nature carried out jointly by several ex- 
perimenters who wish to compare results 
on a time basis. The amateur cannot rely 
on the time services of the broadcasting 
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stations for one second accuracy, and 
it may not be considered necessary to 
construct a syphon recorder specially for 
the purpose of the experiments. In these 
circumstances the time indicator described 
below may be found useful. 

The time indicator is intended for use 
with any of the official systems of time 
signals, and is made from an ordinary 
“file ” as used for filing correspondence. 

The revolving disc, which is pivoted 
centrally to the file with a “ push-through ”’ 
paper fastener, may be ruled up for use with 
any of the time signals given on page 102 
of the Time Signal section of the “ Amateurs’ 
Year Book.” The fixed dial is divided into 
60 equal divisions as shown, while the metal 
“ binder ” of the file is utilised as a movable 
pointer, and pivoted with the revolving 
disc, but not attached thereto. A small 
aperture is cut through the revolving 


disc in an appropriate place through which 
appear numbers which indicate the amount 
in seconds by which the local clock is either 
fast or slow on the time signal. These 


The revolving disc and the fixed dial of the time indicator. In constructing the indicator tt should be made to~ 


a bigger scale than the iUustration, to facilitate both the 


preparation and subsequent reading from the figures. 


The particular revolving disc illustrated is for use with the Paris time signals. 
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numbers must be written on the fixed dial 
at equal distances apart and are numbered 
from o to 59, and from 59 to 0, commencing 
on the radius numbered o on the dial. 

The procedure in using the indicator is 
as follows :—Having tuned in the wireless 
receiver to the particular signals, the observer 
takes up a position so that he can see the 
face of his clock. He then waits until he 
hears the first line of the signals consisting 
of dashes at two second intervals, and he 
then places the metal pointer in the position 
corresponding to o. When the second hand 
of his clock reaches 60 or o, t.e. at an exact 
minute, he begins to move the pointer of the 
indicator round in a clockwise direction, 
moving it one division for each swing of 
the pendulum if the clock is a seconds 
clock, or one division for every two swings 
if the clock is a half-seconds clock. This 
may be done quite easily if the pendulum 
is kept under observation “ with one eye 
on the dial,” or by cutting round the outside 
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School O.T.C. 


The photographs were 
taken recently by Capt. ` 
Philip C. Fletcher, M.C., 
O/C of the Signal Section. 
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circumference of the dial, the mdicator may 
be held in front of the clock face and the 
pointer moved round in unison with the 
seconds pointer if the clock has one. The 
metal pointer is now indicating local time. 
Continue to advance the pointer until the 
instant when the first dot of the time signal 
(indicating the beginning of the next minute) 
is heard in the telephones. The pointer is 
left in this position, and the revolving 
scale is moved round until the radius on 
which the three dots appear is above the 
pointer. As the signals are ticked out in the 
telephones they are followed on the disc, 
and the exact setting of the disc is checked 
by noting the agreement on the second 
and third dots (1.e., dots at the even minute). 
In this way a double check is secured. The 
minute differences between the time signal 
and the local clock can be noted during the 
observation, and the amount of the second 


-differences are read off through the small 


aperture cut in the revolving disc. 


Signal Section. 


The accompanying photographs 
show members of the Charter- 
house School O.T.C. Signal 
Section working wireless and 
helio from the top of Hindhead 
to Charterhouse, a distance of 
7 miles. 
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LOOSE COUPLERS—I. 


Below we consider in detail the operation and construction of various 
types of couplers. 


By W. 


Couplings and High Frequency Trans- 
formers. 

(A) Magnetically coupled circuits are 
employed to a considerable extent in 
wireless receivers and transmitters. Some- 
times the apparatus employed to couple 
circuits is termed a coupler or loose coupler, 
and sometimes a high frequency trans- 
former. 

The name coupler is generally employed 
when the coupling is variable, and trans- 
former when the coupling is more or less 
fixed. 

In any case, coils are arranged with respect 
to each other, so that energy may be trans- 
ferred from one to the other. To secure 
maximum energy transfer, the coupling is 
preferably variable. 

The aim in designing couplings is to 
transfer the energy with as little loss as 
possible. Iron cores, which are used in 
low-frequency transformers, do not, in 
general, form part of the high frequency 
transformer on account of the behaviour 
of iron at high frequencies, and the losses 
produced. 


(B) Effect of Capacity. 

Although the couplings are designed to 
operate by magnetic effects, on account of 
the size of the coils employed, their position, 
and the fact that there may be an appreciable 
difference of potential between them, energy 
may be transferred from one coil to another, 
or, indeed, to any other near-by object 
through the capacity which exists between 
them. This accidental capacity coupling 
may act to-modify appreciably the behaviour 
of the apparatus. 

Consider the case of a cylindrical coil 
which forms part of one circuit, which is 
coupled to another circuit by a smaller 
coil arranged to move inside it (Fig. IA). 
Here the two ooils are A and B. If the coils 
were only coupled magnetically, when coil B 
is turned at right angles to coil A, no energy 


JAMES. 


should be transferred from one to the other. 
Actually, however, there is stray capacity 
coupling between them, represented by the 
condensers C, in Fig. rA. Clearly, if there 
is energy in the circuit in which coil A forms 
part, some of this energy will be transferred 
through the capacity coupling to coil B. 
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Fig. 1. Showing the capacity coupling between 

coils. Winding A represents the primary of a 

coupling, and B the secondary. Capacity coupling 
is indwated by the condensera C 


The energy is transferred ideally, by 
magnetic effects only, and the amount of 
energy transferred, varied by altering the 
coupling. | 

It will be appreciated that the energy 
which is passed by the stray coupling 
capacities may act to increase or decrease 
the total energy transferred. Further, even 
if coil B forms part of a selective circuit 
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which is attached to an amplifier or rectifier, 
interfering signals which set up voltages 
in coil A will also send energy through 
the capacity coupling to the amplifier. 
Hence interference will be experienced, 
particularly through short wavelength (high 
frequency) disturbances. 

There is another undesirable effect. The 
stray capacities C, Fig. IB, are acting across 
the tuning condenser C,, consequently its 
minimum value is increased. The tuning 
range is, however, decreased, an increase 
in the effective minimum capacity of the 
condenser across the coil being more im- 
portant than an equal increase in the maxi- 
mum value so far as tuning range is con- 
cerned. 

The stray capacity will be larger the 
closer the turns of wire in coils A and B 
with each other, the higher the dielectric 
constant of the separating material, and 
the greater the surface area of the coils, 
and the energy transferred will be greater 
the higher the potential difference between 
the coils. 

(C) Reduction of Capacity Coupling. 

To reduce the stray capacity with objects 

other than the coils themselves, the coupler 


may be enclosed in a metal box which is 
earthed. 


Fig. 2A. Capacity coupling may be neutralised by 

providing a third winding C, which ts wound over the 

secondary winding B. A sheet of paper or empire 
cloth separates them. 


The coil B should be placed at the end of 
coil A which is nearest earth potential. 

With some couplers and.high frequency 
transformers, it is possible to arrange the 


windings so that the stray capacity is con- 
siderably less than in an arrangement such 
as Fig. IA, and these will be described later. 
It is clear that such points of design as the 
size of wire, distance between the coils 
and the material separating them, are factors 
which should be fully ¢onsidered. 
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Fig. 2B. The third winding 

C, which is wound as shown 

in Fig. 2A, is connected on one 
side with cou B and earth. 


An effective method of screening a coupling 
coil, Figs. 2A and 2B, consists in providing a 
third winding C, which js arranged between the 
movable coupling coil B and the fixed coil A. 
If coil A forms the primary winding and is, 
say, in the aerial circuit, and coil B is the 
coupling coil in the secondary circuit, the 
correct number of turns for the winding C 
which is wound on over coil B ds easily 
found by experiment. Tune in a strong 
signal, and turn the coupling coil B at right 
angles to coil A. Then vary the number of 
turns in coil C, until no signal is heard. 
There is then no coupling at all between coils 
A and B. Notice one end of coil C is 
connected to coil B and earth. 

Another method of screening to prevent 
energy transfer through capacity coupling 
is illustrated in Fig. 3. The winding 1, 


represents the primary of a high frequency 


transformer wound upon an ebonite former. 
Over this is placed a wrapping of insulation 
such as empire cloth or paper, 2. The outer 
winding 5 is the secondary winding of the 
transformer. In between the two windings 
is placed a very thin layer of copper foil 3, 
and winding 5 is separated from it by the 
empire cloth 4. The metal foil has its ends, 
where it would join, separated with another 
strip of empire cloth, so that a complete 
metal circuit is not formed. This reduces 
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the eddy current loss. The foil is joined to 
earth. With this arrangement, there can be 
no energy transferred through stray capacity 
coupling between the coils. 
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Fig. 3. Another method of shielding the secondary 
winding. A layer of metal foil is placed between the 
primary and secondary windings marked 1 and 5. 


If it is feared the effective resistance 
of the coils and therefore the damping of 
the circuits will be sufficient to produce 
undesirable effects, a third winding may be 
wound and coupled with the transformer 
and joined up as a reaction coil. The damp- 
ing may. then be made negligible at the ex- 


Fig. 4. A three-coil holder, arranged to permit 
wariable coupling between coils of the plug-in type. 
Knob 1 connects with the gear wheel 7, which turns 6. 
The holder 3 is fastened to the large wheel 6. The 
fixed coil is marked 4. The knob 2 controls the 
position of cotl holder 5 through the gear wheels. 
Connections are taken from the screws on the face of 
the coil holders. (Burndept, Ltd.) 
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Fig. 5. Another three-coil holder. The moving 

coils are mounted in the holders 1 and 3. The central 

holder 2 is fixed. Connections are taken from the 

terminals 5 mounted on the panel 4. (Gambrell 
Bros., Ltd.). 


pense of a little energy from the anode 
circuit battery. 


Loose Couplers. 

Loose couplers in general consist ‘ok two 
portions, a fixed element and a movable 
element, and are similar in many respects 
to variometers ; but instead of the winding 


Fig. 6. A three-coil holder for Gimbal coils, The 

position of the outer coils ts varied with the handles 1. 

The coils are marked 2, coil holding clips 3, and the 
scales 4, 


being connected together, one winding is 
joined to one circuit, and the second winding 
is connected to the other. The coupling is 
varied by changing the relative iid 
of the coils. 
(A) The method of dealing with plug-in 

type coils is to mount them in coil-stands 
or holders. Some holders are arranged to 
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accommodate only two coils, one of which 
may be moved with respect to the other, 
while others take three coils. In this case, 
the central coil is fixed, and the outer ones 
movable. 

In the simplest construction, Fig. 4, the 
knobs are coupled through gear wheels, 
and the outer coils may be moved indepen- 
dently to and fro sideways. 

A form of micrometer adjustment which 
permits of a large movement of the knob 
with only a small movement of the coil 
is fitted to some types, and is helpful when 
fine tuning is required. The amount of 
coupling for best results is often critical, 
and by employing an arrangement of this 
description, the correct adjustment i is readily 
made. 

Sometimes it is desirable to provide a 
looser coupling than is possible when using 
the above arrangements, and the coil 
holder of Fig. 5 is then found to be of great 
assistance. 
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From the figure it will be noticed the 
central holder is fixed, while the position 
of the outer coils 1s easily varied by moving 
the handles. The coils may be moved 
more than go degrees with this arrangement ; 
this is useful, because on account of stray 
capacity couplings, when almost zero 
coupling is required, it may be necessary 
to turn the coil more than go degrees from 
the fixed coil. 

The special mounting for Gimbal type 
coils is illustrated in Fig. 6. Here the coils 
are held between clips, which also serve to 
make electrical connection with the ends of 
the coils. The clips are connected with 
the terminal seen at the back of the coil 
stand. 

To vary the coupling between the coils, 
the outer ones may be moved by shifting 
the handles. Another variation is obtained 
by turning them in their holders. 

To accommodate different diameter coils, 
the oe of the holders are movable. 


Choimaat Pans Wales Raiven 


Many difficulties present themselves when 
an attempt is made to build a multi-valve 
receiver into limited space. The arrange- 
ment of the many components on the panel, 


and the wiring layout must be given careful 
thought in order to result in a good 
appearance, and to ensure that there is no 


loss of efficiency. The receiver shown in 
the accompanying photograph, from which 
many unique constructional details can be 
gleaned, was built by Mr. A. H. Ninnis, 


“ Wireless World photo. 


and readers are reminded that compact 
and easily portable sets have a distinct 
field 
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WIRELESS SETS FOR MOTOR CARS 


How Portable Receivers Add to the Pleasure of the Car User. 


Since the earliest attempts made some years ago to develop wireless reception 
from motor vehicles, remarkable advances have taken place in connection with 
the instruments used for this class of work. From the results secured: in 


recent experiments, it seems safe to predict that in the near future wireless sets 


will become almost as widely standardised on cars as are electric lighting and 

starting appliances, for the modern motorist belongs to a class of the public 

‘ that is always on the alert for the latest scientific development applicable 
to the car. 


By RICHARD TWELVETREES, A.M.I.Mech.E. 


N certain quarters there is an objection 
to wireless sets as applied to motor 
cars, based on the erroneous supposition 
that the vehicle must be disfigured 
by the addition of an aerial, or that elaborate 


$ 
a 
> 


LS : 
ee i 


ry ee, ty ps 
Se gee a Nee 
a RYS Pore. Mita. oat cae 


arrangements have to be made to fix up 
temporary wires in order to receive signals 
from a broadcasting station. 

Though such was the case with the earliest 
experiments conducted, the modern re- 
ceiving set can be relied upon to`work quite 
satisfactorily without any such accessory. 


During last summer the writer carried out 
a number of experiments with a portable 
outfit, which was entirely enclosed in an 
ordinary suit case, and messages were 
picked up with great clearness when travel- 
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How an easily portable wireless receiver, carried in the car, can add to the pleasures of picnicing. 


ling at fairly high speeds at a distance of 
forty miles or so from the broadcasting 
station. 

One of the great advantages of a portable 
set of this description lies in the fact that 
it can be used for such a variety of purposes. 
For example, one can enjoy the evening 
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concert round the fireside, carry music 
on the car when visiting friends, add to the 
enjoyment of outdoor picnics or river 
trips by providing an entertainment from 
the car, and those who find pleasure in 
relieving the monotony of our disabled 
heroes in hospitals may do worse than take 
their sets to such places when out on pleasure 
bent. No more appreciative audience can 
be found than a gathering of men in hospital 
blue, and the motorist with a portable set 
is always sure of a warm welcome. 

In considering the advantages of the 
fully portable set from the point of view 
of the motorist, one must recollect the 
remarkable facilities provided in the modern 
motor car for obtaining an unfailing supply 
of electric current, for by tapping a circuit 
from the electric lighting batteries, the 
charging difficulty is entirely overcome. 

Those who have had annoying experiences 


found any trouble in this respect. The only 
exception that may be remarked is in certain 
vehicles of transatlantic origin in which 
the ignition is provided by a flywheel 
dynamo and high tension coil, but even 
on these machines it is possible to insulate 
the instrument by a copper band con- 
nected by an earth wire to some part of 
the frame. 

In installing a set on the car it is always 
advisable to provide suitable cupboard 
space for the reception of the valves, coils, 
telephone receivers and other parts liable 
to suffer from damage by vibration when 
travelling fast over rough roads, and indeed 
it will be a great advantage when sets are 
built into the cars instead of being regarded 
as mere additional fittings. 

Motorists will appreciate this point when 
they recollect the objections found in early 
cars when lighting sets and other parts: 


Erecting the riverside aerial. 


from Morse signals and other electrical 
disturbances in the atmosphere are apt 
to imagine that the magnetos on motor 
cars set up a great deal of interference, but 
at no time during his numerous experiments 
with sets on moving cars has the writer 


of the car equipment were added as after- 
thoughts. 

In some respects the reception of a broad- 
cast programme from a car in motion may 
be looked upon as a rather unnecessary 
luxury, for most motorists look upon their 
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cars as a means of getting to a destination, 
and whilst on the journey have already too 
much to occupy their attention to wish 
to indulge in knob-turning, a fact that 
tends to the simplification of design for 
sets used for the purpose. After carrying 
out various tests with sets provided with 
frame aerials, the writer has come to the 
conclusion that the most convenient form 
of aerial to employ, consists of a length of 
rubber-covered flexible wire, loaded at one 
end and carried in the car in a kind of 
glorified fishing reel. 

The weight at the end of the wire enables 
one to throw the aerial over a tree or other 
suitable object, and if so desired an earth 
can be used in the shape of a mat of copper 
gauze, laid on the ground near the car. 

Though so much has been done in connec- 
tion with wireless on motor cars, there is 
still a very wide field open for improvement, 
for up to the present the closest interests 
of the wireless constructor and the motorist 
have not been combined to the fullest 
possible extent. It is one thing to construct 
a very fine set for wireless reception and 
another thing to arrange it so that it can 
be conveniently installed in a motor car, 
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where the matter of space and accessibility 
is of paramount importance. 

Unless the wireless constructor is a keen 
and experienced motorist, his set will possess 
drawbacks that will only be discovered 
when put into constant use. Compactness 
is the greatest feature for a set tọ be used 
on the car, and it is sad to have to remark 
that many constructors appear to revel in 
masses of component parts spread over large 
areas, connected up by a maze of wires. 

Whilst there is no doubt that such sets 
are the most useful for genuine research 
work, the motorist cannot be expected to 
submit his car to the tender mercies of the 
wireless experimenter, who does not fully 
appreciate the special requirements. 

Probably the solution of the motor-car wire- 
less set will come from motorists themselves, 
who, during the closed season for pleasure 
motoring, devote the spare evenings in their 
car workshops and private garages to the 
construction of sets evolved to suit their 
own particular requirements. There is 
plenty of room for developments in this 
direction and a closer co-operation between 
the car-owner and wireless amateur should 
lead to very interesting results. 


Increasing the Capacity of a Variable Condenser 
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A useful condenser arrangement suggested by Mr. J. R. Hoult, in which a small condenser 

(0:0005 mfds.) is mounted with the variable condenser and brought out to separate 

terminals. By connecting the fixed condenser in parallel or series with the variable, 
the capacity range is extended. 
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THE OTOPHONE—An Aid to the Deaf. 


FTER many years of careful 

research work some engineers of 

the Marconi Wireless Telegraph 

Company have designed an instru- 
ment which has meant little less than a new 
era of life to the deaf. The ordinary magni- 
fication of sound by means of the thermionic 
valve presents little difficulty to the wireless 
engineer, but the production of an instrument 
which must not be too conspicuous, gives 
very fine control of volume, the elimination 
of extraneous sounds, perfectly simple opera- 
tion, coupled again with portability, and 
which has to be marketed at a price within 
the reach of most, is not so easily arranged. 

The Otophone, as our illustration shows, 
is hardly distinguishable in a good 
leather attaché case measuring but 12 ins. 
by 8 ins. by 44 ins. The instrument con- 

ssts of a microphone, valve amplifier 
en telephones. For portability it is 
arranged that the batteries are carried 
inside the case. 

Most people can hear perfectly, irrespec- 
tive of their particular form of deafness. 
There is no need to talk at, or into, the 
microphone, which is fixed” inside the 
case. Any average sound within ten to 
fifteen feet of the instrument is usually 
heard quite well, and at lectures or in 
a church where the deliverer’s voice is 
taised, the instrument can be as much 
as ten times this distance off and still 
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give extremely strong audibility. An out- 
standing advantage is that several deaf 
people can use the same instrument by the 
mere addition of extra headpieces. 

For cases where the eardrum is T 
altogether, a Brown’s Ossiphone, especially 
adapted for use with the Otophone, is 
supplied, which enables people to hear by 
means of bone conduction—that is, 
through the teeth or practically any part 
of the skull. 

We understand the Post Office have been 
approached with a view to allowing the 
Marconi Company to make a single connection 
to the. ordinary earpiece of the land line 
telephone, in which case, if the Post Office 
grant the necessary permission, deaf people 
will be able to hear on the telephone with ease. 
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The Otophone in use. It is not necessary to open the case as shown in the picture. The 
y P 7 
earpiece is put into circuit by means of a plug and socket and when not in use is conta ined in 
the compartment on the right. 
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As readers will have noticed from the advertisement pages, The All-British Wireless 
Exhibition is to be held this year at the White City, Shepherd’s Bush, W.12, from 
November 8th to the 21st. Below we give a plan of the Exhibition with a list of Exhibitors. 


THE ALL-BRITISH WIRELESS EXHIBITION. | 
| 
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THE CRYSTAL SET. 


As a crystal receiver consists essentially of a variable inductance, or some means 
for altering the number of turns of wire in circuit, with telephone receivers 
and crystal detector joined across it, the actual design can take an infinite 
number of forms. Even a beginner can with very little consideration design 
his own crystal receiver and thus it is not thought necessary to describe how to 
build a set which is the crudest possible arrangement representing a minimum 


of labour to produce the 


required results. One would, of course, prefer to 
| a crystal set of which he could, in some measure, be proud, and the set 
illustrated can be made with the most modest workshop equipment and with 


care and patience a business-like receiver can bê built. 


T is better to build the containing box 
first, and more skill is probably required 
to make a good box than to build 
the set which it contains. If instead 
of soft white wood a piece of mahogany can 


_. be obtained between } and in. in thickness, 


| of a square. 


- iMminimum time. 


the appearance of -the set will be much 
improved. The sides are fixed together by 
screws which pass 
through the faces 
of the longer sides 
mto the ends of 
the shorter ones, 
and before finally 
_ screwing home are 
treated with glue 
or “ Seccotine.”’ 
The inside dimen- 
sions should be 
«5m. by 44 in. 
and the inside 
_ depth 44 ins. It 
is Impossible to 
| build a good box 
without the use 
By 
working carefully 
_ adaccurately less 
trouble will be 
experienced and a 
god job finished 


The panel is at- 


i tached to two filets about 3 in. wide, by 


iin. deep, secured to the two longer sides 
at a distance of about } in. from the top 
so that when the panel which is } in. in 
thickness rests on the filets, it projects } in. 
above the top of the box. 

The panel can now be made to fit into the 


| box from a piece of best quality } in. polished 


The aerial and earth terminals are at the top, and those | 
for the telephones beneath the five-stud switch. 
of the panel is slightly raised above the edge of the box. 


ebonite, again making good use of the 
square. 

For setting out the positions for studs, 
switches, terminals and detector a good pair 
of spring dividers is needed. The sizes 
of switch arms and studs obtainable are 
so varied that it may be necessary for the 
reader to make such modifications as may 
be necessary with 
the parts he has 
to hand. This 
can easily be done, 
but one is recom- 
mended to make 


drawing on paper 
before setting out 
the positions for 
the holes on the 
panel in order to 
avoid errors. One 
hole incorrectly 
located may prove 
disastrous. The 
spacing between 
the pillars of the 
crystal detector 
must also be 
watched. The de- 
tector shown in 
the photograph is 
a particularly use- 
ful pattern, but 
requires some skill in fixing. When pur- 
chased it is fitted with a small base piece 
carrying a pair of sockets. The latter can 
best be removed by smashing the ebonite 
away with a hammer and chisel, and the 
sockets can then be mounted in the panel 
by slightly cutting away the tops of the holes 
on the face of the panel and expanding the 


The face 


an accurate scale > 
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rims of the sockets. The positions for all 
holes must be accurately and clearly marked 
with a sharp centre-punch. On the chance 
that the ebonite may be of a somewhat 
inferior and brittle quality, it is as well 
to clamp a piece of scrap cbonite in the vice 
behind the panel when drilling to avoid 
fracturing it as the drill passes through. 


When emery cloth is used for rubbing 
down, the emery particles crumble in size 
as the rubbing proceeds, with ‘the result 
that polishing occurs and stray large particles 
produce conspicuous scratches. No oil 
should be used when using carborundum 
cloth, and a finish is obtained perhaps only 
distinguishable from sand blasting by its 


Drawing, exactly full size, showing the setting out of the positions for the holes. Departures from the 
l dimensions given may be necessary to suit the particular components used. 


After drilling, the panel should be rubbed 
down with coarse carborundum cloth which, 
wrapped round the face of a small block of 
wood, should be rubbed on the face of the 
panel with a circular movement. The 
carborundum powder on the cloth is so hard, 
that the particles retain their size and there 
is no tendency for the surface to become 
partly polished with predominating scratches. 


superiority. After a perfect matt surface 
is obtained, the panel may be rubbed down 
with a trace of paraffin. Both sides and the 
four edges should be treated in this manner. 

Even the beginner is recommended to 
lacquer the brass parts, such as the edges 
of the switch studs, the stop pins, the switch 
arms and bushes and terminals. All of 
these must .be polished by rotating them in 


| 
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the chuck of the drill and using fine emery 
paper or cloth. Best pale gold lacquer is 


The cardboard former and supporting brackets. 


easy to apply with a soft camel-hair brush, 
revolving the part either between the fingers 
or in the drill chuck. Holding it in the 
pliers, it is dried off, and slightly warmed 
ina clean bunsen or methylated spirit flame, 
putting 1t down to cool in a manner so that 
it does not rest on a lacquered surface. 

All of the studs should be assembled first 
and then with the panel suitably held, their 
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Theoretical and practical wiring diagrams. 
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faces may be trued up with a fine flat file. 
It will not be necessary to remove very much 
metal, and a final truing up may be done by 
rubbing in various directions with the file 
wrapped with medium carborundum or 
emery cloth. Switch arms, detector parts, 
terminals, and stop pins, the latter just 
driven in with a slight taper, can now be 
fitted after lacquering as mentioned above. 


Method of securing the ends of the winding by means ' 
of tapes. 


A cardboard former is probably more 
efficient than one of ebonite and may be 
cut from strawboard tube of 2} in. to 2# ins. 
in diameter. It must be dried out in a warm 


Should reception from the desired station be obtained with more 


than half of the coil in circuit, then signal strength can probably be improved bg connecting a small fixed 
condenser (0°0003 mfds.) in the aerial lead and retuning. 
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oven and treated inside and out with shellac 
varnish. Wooden discs in. in thickness 
must be carefully filed to shape to plug the 
ends and are secured in position by means 
of six small brass wood screws. The former 
is wound with No. 22 double silk covered wire, 
terminating the ends as shown in the 
accompanying diagrams. As each of the 
first four turns is completed, a 4-inch double 
loop of wire is brought out, tightly twisted 
up where near the coil. After reaching 
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arm spindles must be carefully and thorough- 
ly tinned. Over-heating of the parts being 
tinned must be avoided, and this can be 
accomplished by the novice, by using a 
really hot (not red hot), well tinned iron 
which transfers heat quickly and by resting 
the panel on a piece of wet cloth, which will 
help to keep the brass parts on the face of 
the panel cool. 

Having secured the former in position 
by means of screws passing through. the 
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The providing of the tapping loops while winding the coil requires care in order to avoid the possibility of turns 


becoming loose. The 


the fourth turn, loops are omitted until the 
ninth turn is reached, and continuing to 
make loops at every fifth turn, 99 turns are 
wound on. The loops are then severed at 
their ends, the wire scraped bare to within 
tin. of the coil and the twists made tight, 
taking great care not to cause a break. 
Wooden brackets can then be built as shown 
and attached to the ends of the former with 
brass wood screws. 

With a good hot, well tinned iron and 
“ Fluxite ” sparingly applied, the ends of 
the switch studs, terminals, and the switch 


paths taken by the leads must be carefully considered to give a neat arrangement. 


panel down into the ends of the brackets, the 
beginning of the wire and the first four 
single stud tappings can be attached to the 
five-stud switch. Small pieces of ‘‘ Sistoflex ”’ 
sleeving will prevent the bare portions of 
the tappings making contact with each 
other, and it might be mentioned, that 
when purchasing this sleeving, one should 
notice that it is of ample size to slide easily 
over the twisted No. 22 S.W.G. wire. The 
tappings at every five turns are taken to 
the studs of the large switch and it will be 
found easier by counting round to attach 


OCTOBER 31, 1923 


the least accessible ones at the back first. 
The tapping leads may be looped out one 
over the other as the end of the coil is 
approached. 


The number of turns given is suitable for 
the reception of broadcasting on a two- 
wire aerial r00 feet in length. If it is found 
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that the desired signals are obtained with 
less than half of the coil in circuit, a small 
fixed condenser of 0.0002 mfds. capacity 
should be connected between the aerial lead 
and the aerial terminal. 

(The construction of a low frequency amplifying 
unit to add to this crystal receiver will be described in 
a subsequent issue.) 


CORRESPONDENCE 


The Flewelling Circuit. 
To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 

Str,—In experimenting with the simplified 
Flewelling circuit without aerial or frame, I have 
found that a further simplification can be effected 
by the omission of the coupling condenser in the 
jower input side of the valve, leaving the circuit 
open there. 

An additional simplification is provided, with 
«mprovement in results, if the usual tuning con- 
denser is also omitted and tuning effected by the 
variometer tuning of two coupled coils. The 
<ircuit is shown in the diagram. 

A heavy reaction coil of at least 150 turns is 
needed, and the other components are as in the 
usual circuits of this nature. 

Results are obtained on local broadcasting 
{12 miles) equal in strength to either the original 
or the simplified circuit with or without a frame 
or short aerial (up to 15 feet). 

For distance a strong filament current is necessary, 
but results cannot of course equal those obtained 
on the normal circuit with a frame. 
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A simplified Flewelling Circuit. 


The omission of the coupling condenser has the 
advantage of raising the pitch of the whistle, while 
the circuit is steadied a little by earthing the 
lower end of the tuning inductance. 

Tuning is not, however, very critical. Many of 
your readers have doubtless obtained similar 
results along these lines and I should be glad of an 
opportunity of exchanging notes. 

D. G. DYNE. 

Wallington, Surrey. 


To the Editor of Tue WirELESS WORLD AND 

Rapvio Review. 
_ S1r,—With reference to a Flewelling circuit pub- 
tshed by you in a recent issue, it might be 
‘teresting to your readers to know that, after 
connecting this circuit up in two or three different 
ways, I find the above result the most satisfactory. 
You will notice I have connected a 2 mid. con- 
denser across the H.T. battery and tind it gives a 
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A Flewelling circuit giving satisfactory results. 


fine rich tone to the set. And by using a three- 
coil tuner, can tune out London and bring in 
Birmingham and Newcastle at Golder’s Green. 
London is very loud, using only three yards of 
wire connected to a picture rail in the room. Using 
outdoor aerial, reactance coil is thrown well back. 
An L.F; panel can easily be added to this set. 
N.W. 11. E. G. Evans. 


WIRELESS DIARIES. 


This year, to meet the needs of two classes of 
wireless enthusiasts, a Wireless Experimenter’s Diary 
and also a Wireless Amateur’s Diary are available. 

The Experimenter’s Diary contains a very com- 
plete list of amateur transmitting stations—there 
are over 800 of them. Altogether, 40 pages are 
devoted to such interesting matters as Regular 
Transmissions of European Broadcasting Stations, 
Design Data of Frame Aerials, Sizes of Fixed and 
Variable Condensers, Tables for calculation of 
inductance and capacity, Standard wire gauge 
data, etc. The Diary is bound in plain brown or 
maroon morocco-grained leather case, with pocket 
book loop and pencil and tab marker. The price 
is 2/6. 

The Amateur’s Diary provides constructional 
data of a number of differant types of receivers. 
For example, data is given of Tuners, Crystal 
Receivers, Valve Receivers, How to add Valves 
to a Crystal Set, How to Prevent Distortion, 
Care of Accumulators and Batteries, nuinber of 
plates required in fixed and variable condensers. etc. 
The price is 1/-. Both these diaries are published 
by the Wireless Press, Ltd., 12 and 13, Henrietta 
Street, W.C.2. : 
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AROUND THE 


WIRELESS WORLD 


Wireless in Coal Mines. | 

The United States Department of the Interior 
is stated to be making extensive preparations 
at the Government Experimental Coal Mine at 
Bruceton, Pennsylvania, to continue experiments 
to determine the value of wireless in mine operation 
and rescue work, and it is anticipated that some 
useful results will be obtained. This reminds us 
that interesting work. in the same direction was 
conducted in this country by various amateurs 
and wireless societies, notably the Sheffield and 
District Wireless Society, and some results have been 
published in past issues of this journal. 


Do Loud Speakers Cause a Commotion ? 

In the Editorial of our last issue, which deals 
with some legal points for the wireless amateur, 
the following reference to loud speakers was 
made :—“* A loud speaker, particularly if afflicted 
with distortion, may disturb the amenities of life 
in the adjacent flat, but it is necessary to prove 
that it : auses an unreasonable commotion before 
the law will interfere.” In this connection it is 
amusing to note that at a town in New Jersey, 
U.S.A., the law has been called upon to settle a 
dispute between two neighbours, one of whom 
complains that the other’s loud speaker keeps him 
awake at night. Defendant called upon several 
neighbours, who testified that the concerts broad- 
cast to their flats through the loud speaker were 
soothing and conducive to sleep. The case 
appears to have attracted a good deal of attention. 


Wireless Protection Policies. 

Another matter in connection with the legal 
pointe raised in our last week’s Editorial which 
may be of interest to those who have had occasion 
to give attention to these matters, is the issue by 
certain Insurance Companies, notably the Liverpool 
Marine and General Insurance Company, Ltd., 
of special policies to protect the users of wireless 
against any possible lability to their landlords. 
The Liverpool Marine policy is known as ‘‘ The 
Landlord’s Wireless Protection Policy.” The ad- 
vantages of such a policy, as claimed by the 
company, are that the tenant is relieved entirely of 
all legal obligations. It enables him to proceed 
without interference, whilst it gives to the landlord 
all the protection n@cessary to cover him in the 
event of damage to his property. 


Indian Wireless Company. 

It is reported from Bombay that a new wireless 
company has been registered in India with the 
object of obtaining concessions from the Indian 
Government for the erection of stations. It is 
farther reported that the Marconi Company is 


being approached with the object of arriving at 
a working arrangement. 


‘* John Bull ’’ Wireless Answers. 
The following ‘‘ Question and Answer ” is taken 
from a recent issue of John Bull :——* Why not 
blish a supplement occasionally dealing with 
Wireless ? (Ans.) You mean, we take it, a sort 
of listening-inset ? ” 


Broadcasting on Armistice Day. l 
Arrangements have been made by the British 
Broadcasting Company to broadcast to all stations 
the service which is to be held at Trafalgar Square 
on Armistice Day. The broadcasting will include 
the address of Mr. Baldwin, the Prime Minister. 


The Last of the ‘'Interims.’”’ 

October 3lst, the date of the present number 
of this journal, is the last day on which Interim 
licences will be available, so that from henceforth 
(until new arrangements are made) we have only 
to concern ourselves with the three types—Ex- 
perimental, Broadcast, and Constructor’s. At a 
recent date it was stated that the revenue due to 
the British Broadcasting Company under the new 
licence arrangements had amounted to £200,000, 
and the Broadcasting Company anticipates that 
as a result of this addition to their revenue, they 
will be able to introduce some important improve- 
ments in broadcasting in the near future. 


A Definition of Atmospherics. l 

In a recent issue of a daily newspaper the following 
definition of atmospherics ap :—** Atmos- 
pherics is the wireless term for unnecessary and 
objectionable interference with wireless trans- 
mission.” 


New Licences. 
A recent count of wireless licences issued, shows 


the following figures :— 


Interim a .- 200,000 
Broadcast .. .. 128,000 
Experimenters 59,000 
Constructors.. 27,000 


Wireless Lecture for Schools. ; 
An interesting lecture on ‘‘ Wireless in Schools 
was given recently by Mr. R. J.. Hibberd, Head- 
master of Grayswood School, and Hon. Secretary 
of the Schools Radio Society, to the Surrey 

Teachers at Guildford. 

In the early part of his lecture Mr. Hibberd 
described the events which led up to the necessity 
for the formation of a Schools Radio Society. 
He set forth the aims and objects of the Society, 
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and those present showed keen appreciation of the 
work which was being done. 

Later, Mr. Hibberd described how wireless came 
to be introduced into his own school, and finally 
gave a demonstration of reception of broadcasting. 


Radio Society of Great Britain. 


An ordinary meeting of the Society was held at 
the Institution of Electrical Engineers at 6 p.m. on 
Wednesday, October 24th. Following the reading 
and confirmation of the minutes of the previous 
meeting, Mr. H. A. Thomas, M.Sc., delivered a 
lecture on * Distortion in Radio Telephony.” 

At the conclusion of the discussion the following 
were elected to membership of the Society : 


Membership.—J. L. Cannon, R. G. Styles, 
C. Rodgers, G. Sutton, T. Sloper, W. L. Avery, 
C. Braybrook, C. Fink, H. Littley. | 

Transfer to Full Membership.—-E. A. Duitz. 

Associate Membership.—G. Houghton. 

Transfer to Associate Membership.—P. Harris. 


The followirg Societies were accepted for 
afliation :—St. Pancras Radio Society ; Burnham, 
Highbridge and District Wireless Society ; Finsbury 
Technical College Wireless Society. 


FORTHCOMING EVENTS. 


THURSDAY, NOVEMBER Ist. 
Radio Association of South Norwood and District. Lecture and 
“Neon Tubes.” By Mr. S. O. 


Demonstration, Pearson, 
B.S., A.M.LE.E. 

Manchester Wireless Society. At 7 p.m. In the Council Chamber, 
Houldsworth Hall. Annual General Meeting. 


The Derby Wireless Club. At 7.30 p.m. Lecture: “The 
Armstrong Circuit.” By Mr. E. V. R. 3 
ford and District Radio Society. Lecture by A. L. M. Douglas. 
os errs Wireless Scientific. At 8 p.m. At the Y.M.C.A. 
uilding, Old Town Street. General Discussion and Questions. 
Laton Wireless Society. At 8 p.m. At Hitchin Road Boys’ 
School. Lecture and Demonstration, * Armstrong Circuit.” 
ou tea E Wiel and Experim h 
ireleas ental Society. At the 
Y.M.C.A., Marsh Street. Discussion Night. 


FRIDAY, NOVEMBER 2nd. 

Soath Shields District Radio Club. Lecture by Mr. R. J. 

Oliver, on ‘‘ Testing W/T Apparatus.’’ 

The Wembley Wireless Society. At 8 p.m. At the Park Lane 
School, Lecture: ‘* Coils and Coil Winding.” By Mr. W. H. 


and District Wireless Society. At 7.30 p.m. At the 
Dept. of Applied Science, St. George’s Square. Lecture: “ Wire- 
less in North Borneo. By Mr. C. F. Newton Wade, A.M.I.R E. 

Leeds Radio Society. At 7.30 p.m. At the Woodhouse Lane 
United Methodist Church Schools. Leeds. Lecture: ‘ The 
Radiotelephone and How it Works.” By Mr. D. E. Pettigrew, 
Hon. Secretary. 

Radio Society of Highgate. At 7.45 p.m. At the 1919 Club, South 
Grove, N.6. Lecture by Mr. F. L. Hogg. 
ewich and District Radio Society. At 8 p.m. at 66, London 
Street. Lecture: ‘‘ Adding a H.F. Valve to a Short Wave 
Tuner.”” By Mr. Medows White. 


SATURDAY, NO ord. 
Mount Pleasant Radio Research Society. At the Lecture Hall, 
214, John Street, W.C. Lecture: “Dual Amplification." 


By Mr. G. V. Dowding, A.C.G.I. 


MONDAY, NOVEMBER 5th. 
The Thornton ‘ Radio Society. At 8 p.m. At St. Paul’s 
Hall, Norfolk Road. Lecture: ‘Winding of Honeycomb 
eg Screening of Aerials and the Construction of a 4-Valve 


The Institution of . At 7 p.m. At Savoy 
Place. Discussion on “ Engineering Training.’’ Opened by 
Dr. A. Russell, M.A., D Sc. (President). 

and District Wireless iety. At Queen’s Hotel, Broad- 
way, Crouch End. Lecture and Demonstration: ‘A Simple 
Interference Eliminator.” By Mr. J. A. Price. 
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TUESDAY, NOVEMBER 6th 


Plymouth Wireless and Scientific Society. At R pm. At the 
.M.C.A. Building. Lecture: ‘** The Neutrodyne Receiver.’’” 
By Mr. P. M. Fowler. 


WEDNESDAY, NOVEMBER 7th. 
B.T.H. Radio Society. At 7.30 p.m. Musical Evening at Caldercott 
Girls School, Church Street, Rugby. 

The Institution of Electrical Engineers (Wireless Section). At 
6p.m. Address by Mr. E. H. Shaughnessy, O.B.E. (Chairman). 
East Ham and District Radio Society. At 7.30 p.m. at the Church 

Army Social Centre, Barking Road. Informal Meeting. 


Wireless Society. At 7.30 p.m. At Mersey Chambers, 
King Street East. Lecture: * Wireless Calculation." By Mr. 
S. G. Leigh. 


and Radio Society. At 117, George Street- 
Business Meeting and Informal Meeting. 


Clapham Park Wireless and Scientific Society. At 8 p.m. at 67. 
Balaam High Road. Lecture: ** Short Wave Reception.” By 
Capt. H. S. Walker, 


Calls Heard. 
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‘* A.B.C.” (Midlands) asks (1) For a convenient 
method of deciding which of two circuits is giving 
loudest signals when some time has elapsed between 
the tests. (2) For information about the plate 
current of receiving valves. (3) How to determine 
the potential applied to the grid of a valve by a 
potentiometer with the aid of a Weston Volt Ammeter. 
(4) Why a single filament rheostat will not reduce 
the voltage per valve of four valves connected in 
parallel, below 4:5 volts. 
¥ (1) You might conveniently use the well-known 
“shunted telephone” method. A variable re- 
sistance is placed in parallel with the telephones 
and adjusted until signals are just inaudible; the 
greater the signal strength, the less will be the 


Y0000 


‘*R.A.G.’’ (Broxton) asks (1) For a diagram 
of a “ Flewelling”’ circuit using two H.F. and two 
L.F. stages of amplification. (2) For particulars 
of a frame aerial for use with the ‘*‘ Armstrong” 
and * Flewelling’’ circuits. (3) The best method 
of screening an eight-valve Armstrong super-regenera- 
tive receiver from capacity effects due to the hand 
of the operator. . 

(1) See Fig. 1. (2) A frame 3 ft. square wound 
with eight turns of No. 18 S.W.G. copper wire, 
the turns spaced $” apart, should give good resulta. 
If a smaller size of frame is desired, the number of 
turns must be increased proportionately. (3) To 
eliminate this effect, fit extension handles on all 
tuning condensers, etc. 
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Fig. 1. ‘*R.A.G.” (Broxton). A suggested method of adding two stages of high frequency amplification 
and two nole magnificrs to a Flewelling receiver. It may be necessary to omit the condenser in the anode 
cercurt of the rectifier. 


resistance in the shunt when this point is reached. 
A ` metre bridge ’’ wire makes an excellent shunt 
for this purpose. (2) The steady anode current js 
of the order of 1 to 2 milliamps, and does not in- 
crease from valve to valve in the way you suggest. 
(3) Connect the voltmeter between the grid and 
the centre tap on the potentiometer. The reading 
indicated will be a few per cent. less than that 
actually applied to the grid. (4) The filament 
resistance should reduce the voltage per valve 
below 4-5 volts. It is not good practice, however, 
to light four valves through one resistance, and in 
all probability your resistance has been overheated 
and is short-circuited in places. 


‘t ENQUIRER ”’ (Ipswich) asks for details 
of a chemical rectifier suitable for rectifying the 
output from a 1,000-volt. T.V.T. unt. 

We do not recommend chemical rectifiers where 
valve rectifiers can be used, but you might ex- 
periment on the lines suggested in the article on 
* Chemical Rectifiers for Plate Voltage Supply,” 
in the issue of December 30th, 1922. 


‘*A.E.J.’’ (E.9) asks questions about fixed and 
variable condensers. 

(1) The air dielectric condenser if variable can 
be used as an additional tuning condenser. (2) 
The small spark which occurs when a 2uF condenser 
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is connected across the H.T. is due to the momentary 
rush of current when the condenser takes its charge. 
To roughly test. the insulation resistance, disconnect 
condenser from H.T. battery and short-circuit 
tags, after an interval of a minute, by means of, 
say, a penknife blade. If a spark occurs, the con- 
denser is in good condition. In the second ex- 
periment which you mention, the spark was due 
to the short-circuiting of the H.T. battery. 


‘*J.B.K.’’ (Huddersfield) asks for an accurate 
method of measuring the voltage applied to the plate 
of small transmitting valves. 

As you suggest, the most accurate method is to 
connect an electrostatic voltmeter across the plate 
filament circuit of the valve under load. If you 
are able to measure the current when the valves 
are loaded, you could connect up the voltmeter, 
and then to allow for the current which passes 
through the voltmeter slightly alter the oscillation 
adjustments so that the total current when the 
reading is being taken is about the same as the 
normal load current. 
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Fig. 2. * J.N.S.” (Sheffield). 
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1923. (4) This voltage is not excessive if “R” 
valves are used. 


“H.C.” (N.19) submits a diagram of a double 
magnification receiver for criticism. 

There are many points in the circuit submitted 
that would render it unsuitable for short-wave work. 
We recommend the use of transformer H.F. coupling 
in circuits of this type, and would refer you to 
articles on the subject in the issues of June 2nd 
and July 2ist, 1923. 


** K.A.C.’” (N.W.10) submits. diagrams of two 
single valve and crystal receivers, and asks (1) and (3) 
If the diagrams are correct. (2) If the reaction coil 
in the first circuit must be tuned. (4) For the sizes 
of D.L. coils for use in the second circuit to tune to 
a wavelength of 2,600 metres. 

(1) and (3) Your first diagram is quite correct. 
In the second, however, it would be better to 
connect the 0:0002 uF tuning condenser across 
both L, and L,. If you use some form of vernier 
adjustment on your coil holder, the circuit may be 
simplified by combining L, and L, in one coil. 
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A sinple receiver arranged as follows: H.F. amplifier, 


crystal rectifier, and two note magnifiers. 


“ JN.S.” (Sheffield) gives a list of parts with 
which he wishes to construct a recciver for broadcasting, 
The Hague, Croydon and Paris, and asks for a 
cwrcut. 

We recommend a circuit of the type given in 
Fig. 2. For the sizes of plug-in coils required for 
each wavelength, see curves on page 624 of the 
issue of August &th, 1923. 


‘*C.W.R.’’ (Kent) asks (1) For the sizes of 
basket coils to correspond with standard duolateral 
cols. (2) If a fault is indicated by the fact that 
siqnals are still audible when the anode tuning coil is 
removed from a three-valve receiver (one H.F., one 
rectifier, one L.F.). (3) Particulars of sizes for 
certaan fixed condensers. (4) If the plate voltage 
indicated in the diagram of page 597 of the issue of 
August lst is excessive. 

(1) Wind the basket coils with the same number 
oi turns as the duolateral coil, and select a wire 
which gives a coil with a mean diameter equal 
to that of the duolateral coil. (2) This effect 
33 quite common, and is due to stray capacities 
between wires, etc. (3) The information you require 
is Qiven on page 479 of the issue of January 6th, 


(2) The reaction coil is also the “tuned anode ” 
coil of the H.F. valve, and must therefore be tuned 
to the wavelength received. (4) For L, use a No. 300, 
for L}, a No. 100, and for Ly a No. 300 duolateral 
or honeycomb coil. 


‘* A.C.” (Boscombe) asks (1) For a diayram 
of a five-valve receiver, using certain components. 
(2) If this receiver would be thoroughly reliable and 
efficient for British and continental telephony. 
(3) What alterutions would be necessary to use this 
set with a frame aerial. (4) The range of the set 
for telephony, using the frame aerial. 

(1) and (2) If you require an efficient receiver 
over the whole of the wavelength range mentioned, 
it will be necessary to tune the anode circuits 
of the H.F. valves. We suggest that you adopt 
a circuit of the type of No. 6l in * The Amateurs’ 
Book of Wireless Circuits.” (3) A change-over 
switch should be arranged so that the frame may 
be used in place of the secondary tuning circuit. 
The reaction coil should be coupled to one of the 
anode tuning coils. (4) The range will depend 
largely upon the skill with which the set is adjusted, 
and should be between 50 and 100 miles. 
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*‘D.L.J.” (Llandyssul) asks (1) For an 
explanation of the black deposit on the glass walls 
of receiving valves. (2) Whether it is better to 
connect the filament resistance in the positive or in 
the negative L.T. lead. 

(1) The blackening is due to the deposition, 
during manufacture, of a film of finely divided 
metal which is given off from the hot electrodes. 
If the blackening is local it in no way affects the 
working of the valve. (2) The filament resistance 
should be connected in such a way that it is not 
traversed by H.F. currents. 
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“L.T.” (Scarborough) asks (1) How dua? 
amplification may be introduced into the last two 
valves of a three-valve “ tuned anode ` H.F. receiver. 
(2) For the number of turns required to wind basket’ 
coils to receive The Hague and Paris. 

(1) Referring to Fig. 8 on page 212 of the May 19th 
issue, the first anode tuning coil would be connected 
directly to -+H.T. instead of through the choke 
CH,, while the connections from the secondary 
of T, would go to CH,. (2) On the formers mentioned 
wind 400 turns for the anode tuning coils and 
250 turns for the A.T.I. 


05,F 


Fig. 3. “ A.F.B.” (Crumpsall). A three-valve note magnifier suitable for connecting to a crystal receiver. 


‘*L.H.G.’’ (Liverpool) sends a diagram of a 
five-valve receiver (two H.F., rectifier, two L.F.) 
and asks (1) For a diagram with switches to control 
the number of valves in use. (2) If the use of a 
potentiometer is a necessity. (3) A comparison 
of the efficiency of an indoor aerial (sketched) with 
that of a standard outdoor aerial. 

(1) Circuit No. 56 of * The Amateurs’ Book of 
Wireless Circuits,” shows the method of switching 
H.F. and L.F. valves. (2) You will find the poten- 
tiometer an advantage if the set shows a tendency 
to oscillate without the use of reaction. (3) The 
indoor aerial will give about half the signal strength 
of a good outdoor aerial. 


‘*A.F.B.’’ (Crumpsall) asks for a diagram 
of a three-valve L.F. amplifier for use after a crystal 
receiver, and so arranged thut the number of valves 
an use may be varied, and that the telephones will 
not be liable to be burnt out. 

The diagram is given in Fig. 3. | It is assumed 
that high-resistance telephones are available. 
Constructional details of the telephone choke coil 
and condenser were given on page 438 of the issue 
of July 7th. 


‘t R.C.” (Slough) asks for constructional details 
of a variometer tuned valve and crystal set. 

We would reter you to the description of a 
“Combined High and Low Frequency Amplifier ” 
in the issue of August lst. If it is desired to omit 
the L.F. amplifying valve, the telephones should 
be connected at T. 


NOTE —This section of the magazine w 
° placed at the disposal of all readers 
who wish to receive advice and information on matters 
pertaining to both the technical and non-technical 
sides of wireless work. Readers should comply 
with the following rules :—(1) Each question should 
be numbered and written on a separate sheet on one 
side of the paper, and addressed “ Questions and 
Answers,’ Editor, The Wireless World and 
Radio Review, 12,13, Henrietta Street, London, 
W.C.2. Queries should be clear and concise. (2) Be- 
fore sending in their questions readers are advised 
to search recent numbers to see whether the same 
queries have not been dealt with before. (3) All 
questions will be answered through the post. Those 
of general interest will also be published. (4) Every 
question, except those under (5) below, should be 
accompanied by a postal order for ls., or 38. 6d. 
for a maximum of four questions, and also the coupon 
taken from the advertisement puges of the current 
issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and 
Answers Coupon will be placed tn the advertisement 
pages of the first issue of every month. This 
coupon should accompany the question submitted. 
together with a stamped addressed envelope. The 
free coupon is valid for the current week only. (6) 
In view of the fact that a large proportion of the 
circuits and apparatus described in these answers 
are covered by patents, readers are advised, before 
making use of them, to satisfy themselves that they 
would not be infringing patents. (7) Four questions 
1s the maximum which may be sent in at one time. 
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SOCIETIES | 


Particulars of Membership of any Society can be obtained on application to the Secretary. 
Societies marked with an asterisk are affiliated to the Radio Society of Great Britain. 


Newcastie-on-Tyne Radio Society.* 


The first meeting of the Society since the annual 
ponar meeting was held on October lst. Mr. 

. G. Dixon gave some very interesting details 
of the characteristics and functions of various 
makes of valves. On October. 8th, Mr. Dixon 
gave details of the ‘‘ Neutrodyne ” circuit, and the 
Armstrong super-sonic receiver was also described. 
Mr. Hartley gave particulars of Mr. L. M. Cocka- 
day’s circuit, by which all the broadcasting stations 
can be brought in on this one-valve set. 

Hon. Sec., Colin Bain, 51, Grainger Street, 
Newcastle-on-Tyne. 


Lewisham and Catford Radio Society.* 


On Thursday, October 5th, the above Society 
heard a very interesting and highly instructive 
lecture on ‘‘ Loud Speakers,” given by Mr. Ricketts. 

The lec:urer described and explained the principles 
of varied kinds of loud speakers. , 

The Society are indebted to Mr. Ricketts for 
this lecture, and also to Messrs. Alfred Graham, Ltd., 
who lent a very great deal of apparatus, including 
the amplifier and over a dozen loud speakers. 

On October 12th, Mr. Smith gave a lecture on 
**An Experimenter’s Experience with Dual Cir- 
cuits.’ 2LO was received nicely on a single 
valve and a Junior Amplion, being audible through- 
out a large hall. 

Hon. Sec., F. A. L. Roberts, 43, Adelaide 


Road, S.E.4. 


Manchester Wireless Society.* 


On Friday, October 5th,-Dr. Stanley Hodgson 
gave the first of a series of lectures on *‘ Elementary 
Electricity as applied to Wireless.” These lectures 
are given in the laboratory at Pendleton. 

On Monday, October 8th, a very interesting 
lecture was given by Mr. F. Charnley, B.Sc., on 
“ Distortion and its Elimination.” 


Luton Wireless Society.* 


At the fourth annual general meeting on Thurs- 
day, September 20th, Mr. E. A. Mander, A.C.I.S., 
took the chair. Election of officers and Committee 
resulted in the re-election of Measrs. H. S. Barber, 
R. Cox, G. Chandler, F. Halstead, F. Bonner 
and E. Mander, with Messrs. W. Pipe, Hon. Secretary 
of the Shefko Wireless Club, affiliated with the 
Society, and A Weatherell as Committee. Mr. 
E. Porter as Hon. Librarian, Mr. W. Wing as 
Hon. Treasurer and Mr. W. Neal as Hon. Secretary. 


The Vice-Presidents were re-elected, and Mr. J. W. 


' Tomlinson, A.M.I.C.E., is President. 


On Wednesday, October 3rd, a most interesting 
and instructive lecture on “How to Design a 
Two-Valve Receiver,” and demonstration was given 
by Mr. C. S. Dunham, of Brixton. 


Battersea and District Radio Society.* 

Owing to the difficulty of obtaining a regular 
weekly meeting night, the above Society have had 
to seek new headquarters, and are now comfortably 
installed in the Clapham Social Club, 374, Wands- 
worth Road, S.W. 

The first meeting in the new headquarters 
was held on Wednesday, October 10, when some 
interesting experimental work with an indoor 
aerial was carried out. 

In future, meetings will be held every Thursday 
evening, commencing at 7.30 p.m. 

x oor Sec., 31, Holden Street, Lavender Hill, 

.W.11. | 


The Grimsby and District Radio Society.* 

In conjunction with the Grimsby Literary and 
Debating Society, the above Society obtained the 
valuable services of Mr. L. F. Fogarty, A.M.I.E.E., 
Hon. Treasurer, Radio Society of Great Britain, 
for a lantern lecture on ‘‘ Wireless,” in the lecture 
room of the George Street Chapel, Grimsby; about 
200 members attended. 

Hon. Sec., M. M. Bennett, Radio Club Room, 
Wellowgate, Grimsby. 


Bradford Wireless Society.* 

At the first meeting of the winter session which 
was held on Friday, October 5th, the chief topic 
under discussion was the purchase of apparatus 
for the use of members. 

Mr.W. C. Ramshaw gave a brief description of the 
new ‘“‘ Wecovalve.”’ 

In future, meetings will be held on Thursday 
evenings, owing to the many technical classes 
in the city on Fridays, and the lectures will be 
preceded by a Morse practice class at 7.15 p.m. 

Hon. Sec., John Bever, 85, Emm Lane, Heaton, 
Bradford. 


Edinburgh and District Radio Society.* 

An opening meeting of this Society was held in 
the Royal Scottish Society of Arts Hall on Wednes- 
day, October 3rd, when Mr. J. S. Smith delivered 
his address on the history of the Telephone. 

Hon. Sec., W. Winkler, 9, Ettrick Rd., Edinburgh. 
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Bournville Radio Society. 

The Board of Cadbury Bros., Ltd., have shown 
their appreciative interest in the welfare of the 
Bournville Radio Society by a generous grant of 
£50 for special preliminary expenses of the Society 
in the acquirement of wireless apparatus and books 
relative to the science of wireless telegraphy and 
wireless telephony. 

A workshop also is being erected and equipped 
for the use of the Society on special nights. Mem- 
bers will there receive practical instruction and 
assistance in the construction of their own sets. 

A very successful opening meeting of the session 
1923/24, was held on Tuesday, September 25th, 
at Bournville Works. 

Mr. W. Forbes-Boyd, of the British Thomson- 
Houston Company, Ltd., Rugby, gave a most 
interesting and instructive lecture on “ The Design 
and Construction of Broadcast Receivers.” 

On Saturday, September 22nd, fifty members 
of the Society, by kind permission of the City 
Electrical Engineer, visited the City of Birmingham 
Electric Generating Station, Nechells, recently 
opened by H.R.H. The Prince of Wales. 

Hon. Sec., A. P. Hutchinson, Bournville Radio 
Society, c/o Cadbury Bros., Ltd., Bournville, 
Birmingham. 


St. Pancras Radio Society. 

A very interesting and well attended meeting 
was held on October 5th at the Working Men’s 
College, Crowndale Road, when Major W. I. G. 
Page gave a discourse on a power amplifier of 
his own design, which he demonstrated. 

The Society met on Thursday, October 11th, 
at the Working Men’s College, Camden Town, 
when Mr. F. H. Haynes gave a most instructive 
and interesting practical lecture on ‘“ Different 
Types of Coils and How to Make Them.” He 
followed this up by explaining the method of 
calibrating condensers and assisted those present 
by measuring their condensers by a standard 
instrument. The Society is now much appreciated 
locally, and any enthusiasts who care to know more 
about its work are invited to come along any 
Thursday at 8 o’clock to the Employment Bureau, 
Park Street, Camden Town. 

Hon. Sec., R. M. Atkins, 7, Eton Villas, Haver- 
stock Hill, N.W.3. 


Radio Association of South Norwood and 
District. 

At the first meeting of the winter session, held 
on October 4th, the Association was fortunate in 
having as lecturer Mr. J. F. Stanley, B.Sc., whose 
subject was ‘Interference Eliminators.” After 
giving a résumé of the difficulties encountered 
in selective tuning, Mr. Stanley detailed the various 
forms of eliminator that could be employed and 
the measure of success that might be expected 
with each. 

Hon. Sec., C. H. P. Nutter (5 DB), 243a, Selhurst 
Road, Norwood Junction, 8.E.25. 


Sydenham and Forest Hill Radio Society. 

At the Society’s meeting held on October Ist, 
an interesting lecture was delivered by Mr. A. C. 
Huskinson on *‘ Condensers.” The lecturer ex- 
hibited some beautifully made and finished 
specimens of fixed mica condensers of his own 
construction, and variable condensers having air 
and ebonite dielectrics. The latter had been con- 


structed on a new and patented principle, resulting | 


in a very compact instrument, light in weight and 
having an exceptionally low zero capacity. 

Headquarters, *‘ The Greyhound Hotel,” Syden- 
ham. Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, S.E.26. 


South Woodford Radio Society. 

The annual general meeting of the Society was 
held at the Paris Hall, on Monday, October Ist, 
the President, Mr. J. E. Nickless, being in the chair. 

The Hon. Secretary, Mr. L. R. Garwood, read 
an interesting account of the history of the Society. 
In 1921, five of the present members obtained 
permission to erect and use a shed in the yard of 
a local garage. Here a crystal set was erected, 
and the Eiffel Tower time signals were received. 
Now, he was pleased to state, the membership 
stood at 48, with six applications pending. 

The election of officers for the ensuing year was 
next proceeded with, and Mr. Nickless was re- 
elected as President. Numerous other positions 
were filled, and a committee of six was appointed. 

Hon. Sec., L. R. Gaywood, Hermon Hill, South 
Woodford, E.18. 


Widnes and District Radio and Scientific 
Society. 

The firat meeting of the winter session was held 
at the Society’s headquarters, 2, Deacon Road, 
Widnes, on Wednesday, October 3rd. 

A highly interesting programme has been arranged 
for the ensuing quarter. The Hon. Secretary 
will be pleased to give full particulars of the meetings, 
together with conditions of membership of the 
Society to any lady or gentleman in the district 
who is at all interested in wireless. 

Hon. Sec., B. W. Henderson, 28, 
Avenue, Widnes. 


Radio Association of Ireland. 

A general meeting of the Association was held 
in the Wireless Department, Technical Institute, 
Kevin Street, Dublin, on October 2nd. Professor 
W. J. Lyons was unanimously elected President, 
and delivered a very interesting discourse on matters 
pertaining to Radio communication, and the value 
such an Association would be to the country. 

A resolution was passed that the Association 
be developed on broad lines. embracing all interests. 
It is hoped that all interested will make applica- 
tion for membership to the Hon. Sec. at the above 
address. It is deplored that the removal of the 
present restrictions on private wireless apparatus 18 
being delayed so long. 


Alder 


Norwich and District Radio Society. 

The commencement of the winter session 
coincided with the opening of the Society’s spacious 
and comfortable new headquarters, situated in 
the centre of the City. The large and enthusiastic 
gathering augurs well for the future. 

The President, Capt. H. J. B. Hampson, in 
opening, lucidly explained the object and aims 
of the Society, and took for his first lecture of the 
session the appropriate subject, “Short Wave 
Reception and H.F. Amplification.” The evening 
concluded with a demonstration of the Flewelling 
circuit. 

Hon. Sec., J. G. Hayward, 42, Surrey Street, 
Norwich. 
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THE ALL-BRITISH WIRELESS EXHIBITION 


By THE EDITOR. i 


T is only within the last two years that scope has arisen for holding an 

Exhibition exclusively devoted to wireless, for previously interest in wireless 

was practically confined to governments, shipping companies, and the proportion 

of the public representing the amateur fraternity. 

Now, however, there are few members of the public who have not some interest 
in the subject, and consequently an Exhibition of wireless interest may naturally 
be expected to draw many thousands of persons directly interested, who visit the 
Exhibition with a view to selecting a wireless set for the first time, or in search of 
component parts or accessories for building their own sets; whilst in addition there 
are, of course, many who will attend the Exhibition on account of their commercial 
interests, to study developments and design, since an exhibition of this kind affords 
a unique opportunity for seeing apparatus of all manufactures and of all types so 
arranged that comparisons can be made and new developments studied in comfort 
and with the minimum of loss of time. 

From general indications it is probable that this Exhibition represents the first 
of regular yearly exhibitions which will, no doubt, be held about the same time each 
year, in much the same way that the Motor Show has become an annual fixture. 
One or two wireless exhibitions have been held during the past two years, but these 
have served only to pave the way for the institution of a regular annual exhibition. 

Perhaps one of the most pleasing aspects of an exhibition of this nature is that 
it serves to indicate the stability of the industry, whilst the fact that all the exhibits 
are to be of British manufacture, shows a unity of policy on the part of the manu- 
facturers and the general exhibitors which is unusual in so young an industry. 

At this stage, before the opening of the Exhibition, it is not possible to comment 
on new apparatus and developments which may appear for the first time on this 
occasion. It is, however, possible to mention the tendency in design towards 
simplification both of the maintenance and control of receivers for broadcasting. 
We have instances in some new types of sets of a reduction in the number of controls, 
although this trend is not nearly so marked‘as might have been expected. Another 
noticeable point is the extended use of dull emitter types of valves which, on account 
of their low current consumption, are particularly applicable where facilities do not 
exist for accumulator charging. Developments which have been instigated through 
the more general adoption of dull emitter valves in broadcast receivers are apparent 
in special types of accumulators, and even new types of primary cells introduced 
by manufacturers particularly for this purpose. 

From information already to hand, it is apparent that very few complete 
sets will be shown except those specially designed for broadcast reception in this 
country, but on the other hand, a great deal of attention has been paid by manu- 
facturers during the past year to the design and manufacture of component parts, 
from which the amateur can build his own apparatus. Many of these component 
parts introduce novel and ingenious features which simplify the work of building up 
by the amateur of both experimental and broadcast apparatus. 

Readers are reminded that, apart from the commercial stands, space will be 
devoted to the interests of amateur wireless societies, a special stand having been 
set apart by the Exhibition organisers for the use of the Radio Society of Great 
Britain and Afhliated Societies. 

A number of exhibits of amateur interest will be in evidence on this stand, whilst 
apparatus entered for the Radio Society’s competition recently announced will also 
be there for inspection. F 

The Exhibition, as already announced, will be opened on Thursday, November 
8th, by H.M. Postmaster-General, Sir Laming Worthington-Evans, and will remain 
open until November 21st. 
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A SINGLE-VALVE NOTE MAGNIFIER 


The most useful of units is probably a single-valve low frequency amplifier. 

It can be added to a crystal receiver for operating a loud speaker and for 

reception up to a distance of ten miles from a broadcasting station. This 

combination produces excellent results, particularly as distortion can scarcely 
be introduced by a crystal detector and its tuning circuit. 


By F. H. Haynes. 


ITH a view to reducing distor- 
tion to a minimam, certain 
features are introduced. A 
high resistance leak is connected 
across the secondary winding of the trans- 
former, a small condenser is joined across 
the primary winding, whilst grid cells are 


to this arrangement, however, is that the 
grid potential is appreciably changed as 
adjustments are made with the filament 
resistance, and consequently one is not 
adjusting the filament current to the best 
value when turning the resistance, but 
regulating the grid potential. The difficulty 


View of the top of the panel. The terminals can be 
identified by carefully enamelled lettering, or the panel 
can be put out for engraving before assembling. 


used to correct the grid potential. It has 
been common practice, particularly in low 
frequency amplifiers, to connect the filament 
resistance in the negative lead from the 
battery, which has the effect of giving an 
additional negative bias to the grid when 
one end of the transformer is connected to 
the L.T. minus, as is customary. An objection 


Underside of the panel showing the layout of the 
components. 


may be overcome by connecting the filament 
resistance in the positive filament lead, and 
making up for the loss of negative grid 
bias by connecting a pair of small dry cells 
in the grid lead, not actually to the grid 
itself, where some loss might be occasioned 
by the capacity to earth or poor insulation 
of the cells, but between the other end of 
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the transformer secondary winding and the 
L.T. minus. As the set may be used for 
amplification of signals delivered from a 
crystal receiver, it is necessary to procure 
a transformer having an ample number of 
turns on its primary winding, particularly 
when a crystal of the galena and wire contact 
type is used, and thus a high step-up ratio 
is not required. 

A list of parts is given in order that the 
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“ Burndept ” new pattern low ratio 
transformer. 
Dubilier 4 megohm resistance (grid 


_ leak type). 


Valve holder. 
Eight 4BA terminals with nuts and 
washers. ` 


Four 4BA by in. brass screws with 
countersunk heads, and four 4BA nuts 
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View of the underside. The method of wiring is clearly shown. The tinned ends of the high resistance (grid- 
leak type) c can be easily soldered to loops to avoid the fixing of brackets on to the panel, but care must be taken 
not to overheat the resistance. ' 


reader may, should he wish, work precisely 
to the drawings given :— 

Polished ebonite panel which, when 
carefully trued up, will measure 4ẹ ins. 
by 6ins. by fin. 

“ Burndept ” filament resistance. 

Dubilier type 600 A condenser, 0:003 
mfds. 

3-volt “ Ever Ready ” dry battery, type 
No. 1678. 


for attaching the transformer. 

Two No. 5 by in. brass screws with 
round or cheese heads for attaching 
the small fixed condenser. 

Four ounces No. 16 S.W.G. tinned 
copper wire. 
If all these components are obtained, 


the reader may go ahead, working precisely 
to the drawing of the panel (which is shown 
exact full size) without further considering 
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The location of the holes on nithe ebonite panels, and for the purpose it will be sufficiently accurate if the centres 

are pricked through on the panel. Size of holes: A, 3/8 in., B, 5/32 in., O, 5/32 in. and countersunk on top 

“de. D, 5/32 and countersunk on underside; E, ł in. blind holes 3/16 in. deep; F, $ in. and countersunk 
on the top side for No. 4 wood screws. 
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how the spacing of the components will 
work out. 

The ebonite panel must be perfectly 
squared up, making use of a steel square, 
which is an indispensable tool to the home 
instrument maker. The edges are trued 
by filing while holding the panel low in the 
vice, and finished by rubbing with medium 
carborundum cloth wrapped round a block 
of wood. The setting out of the location of 
the holes must be done with the aid of a 
pair of steel spring dividers and steel rule, 
taking the utmost care to ensure accuracy 
and making intersecting scratch lines to 
denote drilling positions. A sharp centre- 
punch must be used to indent a mark -to 
prevent the point of the drill from wandering. 
If the required drills are not available, the 
reader can purchase them to the sizes given 
for quite a small sum. If it is feared that 
the panel surface may break away when 
the drill passes through, one should firmly 
clamp a piece of scrap ebonite or hard wood 
against the back of the panel when drilling. 


INPUT. OUTPUT 


BLUE 7) - 


© 


INPUT 


+ UT. 
BLUE REO 


+ nT. 


Practical wiring diagram showing the actual points 

between which leads are connected. If the leads are 

enamelled in various coloura, the tracing of the 
circuit is simplified. 


To let the heads of the four countersunk 
screws into the panel, a small drill, exactly 
equal in size to the screw heads, should be 
used (about łin.), and drilling carried just 
far enough to allow the screw head to come 
flush with the face of the panel. The panel 
may now be rubbed down, and as a change 
from the usual uniform matt finish, the 
block of wood wrapped with the carborun- 
dum cloth may be taken in straight lines up 
and down the panel. This produces a very 
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good appearance, scratches being of no con- 
cern as they lie parallel. 
Before proceeding with assembling, all 


. terminals and sctew heads should be treated 


e 
-L_T.e 


Circuit diagram of single valve low frequency amplifier. 
A small condenser bridges the primary and a resistance 
bridges the secondary of the transformer for the 
purpose of minimising distortion. The filament 
resistance 18 connected in the positive battery lead in 
order that the grid potential is not varied with charges 
of filament current. Two grid cells provide the neces- 
sary negative grid bias. In the case of a single valve 
L.F. amplifier, it is not essential for the H.T. battery 
to be shunted with a condenser. 


after polishing, with pale gold lacquer, dried 
off in a non-smoky flame, and slightly 
warmed, taking care when putting them 
aside to cool that they do not rest on the 
lacquered surface. 

The first step in assembling is to secure 
the small grid battery to the nght-hand 
side of the transformer as viewed from the 
side where the secondary winding terminates. 
This can be done quite well with thin string, 
passed between the core and the bobbin, 
binding in two places. All of the components 
can now be attached to the panel. It will 
be found that the two 5 BA screws will 
cut their own threads in the } in. blind holes, 
and hold the small fixed condenser very 
securely. 

The wiring up must receive special at- 
tention, for it requires no special tools, 
only care and patience, and in this simple 
instrument should serve as a good intro- 
duction to the methods of “ stiff wiring.” 
The wire must be carefully prepared, and 
entirely freed from kinks by pulling on some 
ten feet of it, after careful unwinding, 
until it can be felt to appreciably stretch. 
It then acquires rod-like stiffness, and 
can be cut into sections about two feet in 
length to avoid bends while handling. 
The routes to be taken by the various leads 
should be carefully considered and right- 
angle bends made with a small pair of pliers. 
Soldering requires some skill, yet, with care 
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and remembering that a clean, hot, well- 
tinned iron is half the battle, the most ele- 
mentary worker can make a good job of it. 
A minute trace of “ Fluxite”’ facilitates 
soldering, but any excess that may have 
been applied must be completely washed 
off by methylated spirits applied with a 
small stiff brush. Avoid overheating any 
of the terminals, valve legs, etc., or they may 
become loose, and do not be satisfied with 
a joint until the solder ‘“‘ runs’”’ well. Use 
only soft tinman’s solder such as can be 
obtained in thin strips. When fixing the 
high resistance leak to loops twisted in the 
ends of the leads which pass through holes 
in the transformer connecting tabs, one 
must be careful not to overheat the small 
metal caps or a disconnection may take 


place inside the leak and its wax filling - 


may become melted. A good appearance 
is obtained if the leads are enamelled to 
the colours indicated in the practical 
wiring diagram which serves to identify 
them when tracing faults. 

A box container must be built, measuring 
4} ins. by 6 ins. inside, and of 4} ins. inside 


——— amaaa 


An enlarged drawing giving the exact setting out of 
the positions of the valve pins. 


depth. The panel rests along two filets run 
along the long sides and in. below the top 
of the box so that when finished the face 
of the panel is raised above the wood. 


ee 


A New Super Circuit. 
By KENNETH Kirk, D.S.O. 


Circuits of the Flewelling type making 
use of an oscillating circuit and a separate 
damping circuit, have been described in 
this journal from time to time, but they 
mostly possess the disadvantage that, in 
order to build up self-oscillation to a high 
amplitude in a reasonably short tjme, 
it is not found possible to connect them up 
to the usual elevated aerial, and consequently, 
when an aerial of only small dimensions is 
employed, the range of reception is so 
limited that very little advantage is obtained 

Having experimented with the Flewelling 
arrangement, and appreciating this dis- 
advantage, I have evolved the circuit 
shown in the accompanying figure, in which 
is given the values of coils and condensers 
suitable for operating over the broadcast 
range of wavelengths. It will be seen that 
the grid circuit is coupled back into the 
plate circuit at the junction between the 
telephone receivers and the tuned anode 
col. As a result the grid potential may 
become unstable unless critically controlled 
bv an adjustable grid leak. The coupling 


between the aerial and the anode coils 
must be fairly tight, depending of course 
upon the constants of the aerial to which 
the set is connected, and provision must 


be made for critically adjusting it. Using 
this arrangement 35 miles north of London, 
it is possible to receive all the British broad- 
casting stations with good strength, far 
better, in fact, than can be hoped for with 
the single reacting valve arrangement. 
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AN INTERESTING CONTROL DEVICE 
FOR RADIOTELEPHONY. 


By Aran L. M. Douctas. 


HIS unusual application of a 

four-electrode valve to control the 

oscillatory circuits of a valve 

transmitter should be of interest 
to all experimenters in radiotelephony. 

The experimenter who has established a 
satisfactory valve oscillating system of 
efficiency and stability will very soon turn 
his mind to the question of modulating the 
H.F. output so as to be able to effect radio- 
telephony. His final circuit will embody 
one of the following principles, as they 
represent broadly the onły possible effective 
method of modulation. 

A. Absorption control, t.e., the micro- 
phone coupled directly or by means 
of an absorbing element such as a 
two or three-electrode valve to the 
aerial circuit. 

RB. Methods in which the potential 
of the grid of the oscillating valve 
is controlled by the voice directly 
through a transmitter; and 

C. Constant current or voltage control, 
in which the anode supply current 
is made to fluctuate with the im- 
pressed speech. 

Of these, as has often been pointed out, 
method A is only practicable for very short 
distances or damage will be done to the 


. 1. A grid control valve transmitter. 


microphone. B is fairly successful with very 
careful adjustment of the grid coil coupling, 
but is a wasteful method like type A. 
C is the most widely used and the most 
practical general method of control. It is 
generally known to the experimenter as 
“ choke ” control. 

Method A is, however, an extremely 
simple arrangement, and possesses the ad- 
vantage of great stability. An ingenious 
method of overcoming the wastefulness 
attendant on the usual circuit as given in 
Fig. I, is to use a four-electrode control 
arranged as sketched in Fig. 2. Fig. 3 shows 
a view of the complete modulating unit 
ready for attachment to any existing valve 
oscillator. The action of this device is as 
follows :— . 


E : S 
V 
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Fig. 2. Four-electrode control. 


If we examine Fig. 2, it will be seen that 
locally-generated H.F. oscillations of the 
necessary amplitude are introduced into 
the modulating device by the inductive 
coupling afforded by coils Land L!. These 
oscillations are applied to the first grid of the 
four-electrode valve V, and the oscillations 
are induced into the anode circuit of this 
valve, which may be inductively coupled 
to the aerial circuit so as to transfer thereto 
the final H.F. waves. The microphone 
and its attendant circuits acts, however, 
on the auxiliary or outer grid in such a 
manner that the plate circuit oscillations 
are modulated in accordance with the im- 
pressed speech. Herein lies the advantage 


eae 
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of the device, as quite considerable aerial 
currents can be thereby handled and the 
system gives very complete control over 
the total output to the aerial. 

This method of control is greatly pre- 
ferable to the second system B, in which the 


Fig. 3. 
oscillator. 


microphone directly affects the potential 
of the grid of the actual oscillating valve ; 
in this case, even with careful adjustment, 
the range of grid potential which will allow 
the anode current to oscillate over the full 
range, from zero to saturation, without 
distortion and without instability setting 
in, is very small indeed. 


The control device described in this article 
will be of further use to the reader if a few 
practical details as to constructional ar- 
rangements for experimental telephony are 
given. The photograph, Fig. 3, serves to 
show the general appearance of the device, 
the long handle on the aerial coupling coil 
condenser being of note. This is very neces- 
sary on the shorter waves. Fig. 4 shows a 
practical wiring scheme of the underside of 
the panel, and illustrates the best general 
lay-out. Fig. 5 illustrates a complete trans- 
mitter employing the system, where it will 
be seen that all the advantages of a master 
oscillater system are obtained. 


In connection with practical details, the 
following valués for the apparatus shown 


Complete modulating unit for attachment to existing valve 


in Fig. 5 for 440 metre transmissions are 
as follows :— 

For the oscillating system, coil L? can 
consist of 70 turns of No. 20 D.S.C. copper 
wire wound on a 28 ins. former, the reaction 
coil L? being wound over the low potential 
‘end of this, and consisting of 
36 «turns of No. 26 D.S.C. 
copper wire. A layer of empire 
cloth should be placed between 
this winding and the aerial 
coil. The coupling coils L and 
L! may consist of 20 turns of 
No. 18 D.S.C. copper wire 
wound on a 3 in. tube and 
a ball 24 ins. diameter rotating 
therein having 12 turns on 
each side of the same wire. 
This latter is the coil L. 

Coils L4 and Lë should be of 
flat or “pancake” construction, 
and consist of I2 turns each 
of No. 10 S.W.G. copper wire 
spaced about } in. between 
turns. The variometer VR 
can conveniently have a fixed 
winding of 12 turns of No. I0 
S.W.G. copper wire spaced } in. 
and a rotary winding of 6 turns 
of the same wire, spaced in an 
exactly similar manner. The 
outside diameter of coils L4 and Lê should 
not exceed 6 ins., and that of the variometer 
stator should also not exceed that figure. 
The rotor may be 3 ins. to 4 ims. in 
diameter. 


BATTERY 


GRID i 
BATTERY 


FILAMENT GRID 
BATTERY BATTERY 


Fig. 4. Practical wiring on underside of the modu- 
lating panel. 
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Turning now to other parts of the circuit, 
the condensers (which should all have 
mica dielectric and low losses) may have 
the following values: Cl 0-002 uF; C? 
0-0054F ; C3 o-o005uF, but this is an 
air dielectric variable condenser; Cê 0-05 
to o'5uF, again with mica dielectric. 

The resistances in circuit may have the 
following values: R! 10,000 ohms; R? 
6 ohms; R3 6 ohms; Rê 6 ohms. 

The necessary batteries should consist of 
dry cells for B? and B‘, the value of which is 


VARIOME TER 
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coil X, which may be a No. 250 [granic or 
similar coil; alternatively, 300 turns of 
No. 28 S.W.G. D.S.C.. wire can be wound 
on a I$ in. cardboard or paxolin tube. 
The same source of supply can be tapped 
off to A, B, to feed the control circuit. The 
condenser Cê and its associated circuits 
must therefore be capable of withstanding 
the full pressure of the H.T. supply. 

In connection with the operation of the 
control device, it will be necessary to make 
the value of the battery B* about 3 volts, 


Fig. 5. Circuit of the complete transmitter. 


very critical; 14 volt cells should be used up 
to about 15 volts in each case, the proper 
value being found by trial only. 

B! is an accumulator of 6-12 volts, and B® 
is another accumulator of 6 volts. The fila- 
ment circuit may, however, be tapped off 
B!, in which case the connections indicated 
in dotted lines are to be used. These con- 
nections may not be attached to the battery 
feeding the oscillating valve filament. 

The H.T. supply to the main oscillatory 
circuit is applied through the H.F. choke 


“DESIGN FOR A CABINET RECEIVER” 


and that of B? about 6-74 volts, or about 
twice the value of B‘, to begin with. 
small metal filament lamp inductively coupled 
to the coil L® will be found of great use to 
the experimenter to determine the degree 
of modulation ; speech is clearly reproduced 
on the lamp. The whole arrangement 
constitutes a simple but most efficient 
method for application to a valve oscillator, 
and ensures consistently good results with 
a minimum of waste. The reproduction of 
music is especially good. 


Owing to pressure gn our 


space we regret having to hold over the continuation of this article until next week. 
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THE USE OF HAND-SCREWING 
TACKLE. 


PRACTICAL POINTS ON CUTTING SIMPLE SCREW THREADS. 


In these days of easily obtained component parts for wireless constructional 

work, one is apt to imagine that most forms of apparatus can be assembled 

without paying very much attention to the matter of forming screw threads, 

but experience proves that a carefully graded selection of screwing appliances 

is practically essential, even for the amateur who is content to build up 
his own sets from ready-made components. 


By RICHARD TWELVETREES, A.M.I.Mech.E. 


S soon as real experimental work 
is commenced, the need for 
adequate screwing tackle is par- 
ticularly obvious; for, as has 


variety of dimensions in screws, studs and 
tapped holes. This happens more particu- 
larly in the smaller sizes, and obviously 
calls for a wiser selection of screwing tackle 


been mentioned pre- 
viously in _ these 
articles, individual 
initiative is very 
much hampered if 
one’s energies are 
confined to working 
up apparatus from 
designs that are ac- 
cepted as standard. 
Even when one 
relies entirely upon 
bought components, 
the necessity for 
easing or extending 
the threads on 
screwed parts soon 
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than would other- 
wise be the case. 

In designing their 
apparatus, amateurs 
should be careful to 
prepare their draw- 
ings so that two or 
three sizes of threads 
only are required, 
instead of employing 
as many as five or 
six. This precaution 
not only limits the 
expense of the tools 
required, but also 
effects a considerable 
saving of time in the 


serpin apparent, workshop. 
and many an earnest 7 
worker has been ee ee ae 


compelled to lay 
aside some interest- 
ing piece of con- 
structional work for 
the want of suitable 
tools to correct or 


portant point to 
bear in mind is that 
the liberal use of 
screwed parts enables 
one to increase the 
general accessibility 


alter certain threaded Sian u Cpe 
portions of the work. highly desirable in all 
Standardising forms of experi- 
Threads in In- = mental apparatus. 
strument Work. Fig. 1. Circular stocks and dies, screw plate and Soldered joints will, 


Although for 
reasons of economy 


in production the sizes of threads used in 
wireless work are not very numerous, it is 
somewhat remarkable to notice how many 
sets are built up by using an unnecessary 


taps, and adjustable screw plate. 


detachable 


if properly made, 
provide good electri- 


cal connections, but where apparatus is to 
be tried out to compare the results ob- 
tained by using different circuits, an easily 
mechanical connection 


is of 


172 THE. WIRELESS WORLD AND RADIO REVIEW 


greater importance. Accessibility should be 
regarded as the keynote for successful 
experimental sets, and this obviously de- 
mands the free use of screwing tackle. 


Screw Plates for Easing Threads.—In 
cases where it is decided to build up sets 
with the aid of screwed stick, it will probably 
be found that this form of material is apt 
to vary in diameter, owing to the wear 
on the dies used in the machines on which 
it is made. The variation may not be 
very serious, but nuts which should fit 
with ease may have to be strained 
right along the thread before they come 
to the position where the grip is required, 
and in such a case the trouble can be cor- 


A 
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Fig. 2. 


rected by using the simple form of screw 
plate shown in the group of tools in Fig. 1. 
These plates can be purchased to cut 
standard BA. sizes and are usually supplied 
in sets, together with corresponding taps. 
It should be remembered, however, that they 
are not designed to cut full threads from 
round stock, and if so used will last for a 
very short time. Furthermore, owing to the 
fact that they are not adjustable-in any 
way, misuse in the direction mentioned will 
cause them to wear and thus fail to cut, 
or eas., full threads when required to do so. 

At a later stage, when dealing with 
methods of making simple tools, it will be 
explained how these screw plates can be 


made by the amateur himself from old 
files. 
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When purchasing this simple form of 
screwing tackle, it may be noticed that the 
taps supplied are only of the taper variety ; 
which means that they will not cut full 
threads in blind holes, such as are often 
required for fitting components to ebonite 
panels. If this is found to be the case, 
an extra set of plug taps must be bought 
at the same tim2. 


Cutting Full Threads.—Unless one has 
had some experience in the use of stocks and 
dies, it is advisable to select those of the - 
full adjustable pattern, by means of which 
the cutting edges of the dies can be regulated 
to cut the thread very gradually. This has 
two advantages, first the threads can be 


BA. Tapping gauge, set of BA. stocks and dies, and tee tap-holder. 


cut true with the axis of the material, and 
second, there is little danger of stripping 
the thread by forcing the dies too deep 
into the metal at the first attempt. There 
is nothing easier than to cut crooked threads 
if the dies are not used properly, and this 
kind of fault detracts very much from the 
workmanlike appearance of any set, besides 
impairing its efficiency. Crooked threads 
prevent studs from standing upright in 
panels and cause nuts to lie unevenly when 
tightened up. The form of full adjustable 
stock and die shown in the illustration is 
therefore recommended for the beginner at 
constructional work. 

Now just a few hints as to the use of 
dies. As has been mentioned already, it 
is a mistake to attempt to cut a full thread 


NOVEMBER 7, 1923 THE WIRELESS WORLD AND RADIO REVIEW 


straight away, and therefore the pressure 
on the dies provided by the adjustable 
screw should be very slight when they are 
first worked down the metal. In this way 
the die will follow the rod and thus take up 
an even path, and enable a straight thread 
to be cut. The depth of cut may then be 
gradually increased, until the edges of the 
threads assume the correct vee form. At 
this stage a standard nut should be tried 
on the thread, and if necessary further 
cuts should be made until the nut runs 
easily down the thread for its entire length. 
When long threads are being cut, the metal 
removed from the rod may have the tendency 
to clog the dies and thus cause the threads 


tojamb and strip. At the first sign of clogging ` 


the direction of movement must be reversed, 
and if this fails to remove the obstruction, 
the dies must be withdrawn from the stock 
and cleaned out thoroughly. No lubrication 
is necessary for cutting threads in brass, 
but thin oil must be used with dies employed 
on steel. 

The form of circular die shown in the 
holder is adjustable within rather fine 
limits, and is very useful for those who have 
passed the stage of crooked threads. This 
kind of tool is quicker to use than the full 
adjustable type, as different sizes of dies can 
be fixed in position very rapidly. 

For all round experimental work it is 
advisable to obtain a complete set of B.A. 
stocks and dies, including all sizes from 
No. 10, the smallest thread likely to be 
required, up to No. o, above which size 
nothing is likely to be needed; except 
aa threads that have to be cut in the 
athe. 


Forming Threads by Tapping .—Every 
wireless amateur is familiar with the taps 
used for making threads in drilled holes, 
but the proportion who can rely upon 
tapping holes truly vertical is somewhat 
small. This failing is not confined to amateurs, 
for the work of professional instrument 
makers often bears traces of a similar 
kind of defect. 

The smaller sizes of taps are extremely 
delicate tools, and have to be handled with 
a corresponding amount of care, otherwise 
one finds the bill of replacements somewhat 
heavy, to say nothing of the jobs that get 
scrapped owing to the presence of a broken 
tap that cannot be extracted. 
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If difficulty is experienced in cutting 
threads square with dies, the operation of 
making tapped holes perfectly vertical is even 
more difficult, except when one takes proper 
precautions in beginning the job. Many 
people fall into the error of starting the - 
tap in an “incorrectly drilled hole, which 
may either be too large, too small, or else 
out of the vertical. In either of these cases 
the tapping will not be easy, but for the 
moment. we will assume that we are suff- 
ciently practised to drill the holes accurately. 
Next comes the important matter of selecting 
the proper sized drill for a given size of tap, 
for which purpose a tapping drill gauge 
(shown in Fig. 2), is used. By dropping the 
drill through the hole corresponding to the 
size to be tapped, it is easy to determine 
the correct diameter to use, which will leave 
just sufficient material to allow of a full 
thread being formed. | 

If the hole is to be tapped right through . 
a piece of material, a start is made with the 
taper tap, which drops part of the way into 
the hole and thus centres itself, more or 
less accurately, in a vertical direction. 
It is only when one becomes thoroughly 
accustomed to tapping that the eye alone 
can be relied upon for making the threads 
Square, and in any case it is a very good 
plan to test the shank of the tap with a try 
square, when commencing to cut the thread. 
It is necessary, too, that the tap be tried 
in both vertical planes, for it can be square 
when looked at from the front and very 
much the reverse when viewed from one 
side. Having run the taper tap through the 
hole it is followed by the plug tap, which 
cuts the thread to the full depth. 

As in the case of the dies, the direction 
of movement of the tap should be reversed 
occasionally to prevent jambing, as when the 
tap sticks there is a great danger of it snap- 
ping off. Tapping blind holes in ebonite 
panels needs very careful handling, because 
the taper tap is useless, and the full thread 
has to be cut at once with the plug; or, 
if one is available, a second tap, which comes 
halfway between a taper and plug tap. 
In this operation squaring the tap up 
assumes very great moment, as any mis- 
judgment may result in scrapping the 
entire panel. All work to be tapped must 
be held firmly in the vice, and the wrench 
used for twisting the tap round handled very 
lightly. It is not necessary to exert any 
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downward pressure on the tap when it is 
cutting a thread, because the action of the 
tool is sufficient to work its way through 
the material being tapped, and for this reason 
the lighter the wrench the better. For 
the small sized taps it is best to use a light 
tee wrench (shown in Fig. 2), which grips 
the tap in a chuck jaw and permits of very 
delicate use. 

Broken Taps.—When one has had the 
misfortune to break a few taps in making up 
components, it becomes easy to realise the 
need for taking great care, for the business 
of extracting a broken tap is often more 
difficult than making up a complete receiving 
set. Should the tap break off when one end 
projects right through the work, it can be 
worked out fairly easily, but the real trouble 
begins should a plug tap break off in a blind 


hole. The offending part can sometimes 
be extracted by carefully unscrewing it 
with a fine pointed punch, which is used 
in conjunction with a light hammer. In 
other cases the metal in which the broken 
tap is fixed can be heated, which softens 
the tap to permit of its being drilled out ; 
though this is a very difficult process. 
Failing all other attempts to get the tap 
out by fair means, it must be punched 
right through the metal or other material, 
and the damaged hole drilled out to the 
next tapping size, which is afterwards 
tapped out with an increased amount of 
care. 7 

Broken taps can sometimes be ground 
down and used again, but by far the best 
plan is to take very great precautions with 
the object of preventing such breakages. 


“BLIND SPOTS” and “FADING OF SIGNALS.” 


Investigation being undertaken by the Radio Research Board with the co-operation of Amateure. 


By S. R. CHAPMAN, B.Sc. 


N the issue of May 12th, 1923, an article 
was published stating that the Radio Research 
Board were, through the Radio Society of 
Great Britain, inviting the co-operation 
of amateurs in an investigation into the 
occurrence of “‘ blind spots ” and ‘‘ fading signals ”’ 
observed during the reception of broadcasting 
and signals from other transmitting stations. 

Pads of forms for recording observations have 
been forwarded to over 200 observers who are 
willing to assist in this investigation. 

The following article should be of interest to 
them and serve as a guide when preparing future 
reports, but it can be easily understood that no 
attempt can be made as yet to give any analysis 
of the reports received, as only two months’ results 
have come to hand from a few observers. 

Before going into the question of recording 
observations it would be as well to make a few 
remarks concerning the distribution of these 200 
observers. 

In an investigation of this type it is very im- 
portant that information should be obtained from 
all parts of the country, as, unless this is the case, 
the value of any conclusions drawn from the 
analysis of reports received will be greatly 
diminished, consequently the Radio Research 
Board will be very glad to hear from any readers 
willing to help in this investigation, who reside 
in the districts mentioned in which no observers 
are as yet taking part. 

Generally speaking half the Midlands and the 
North of England are very well represented, but 
in the East, South and West there are some large 
districts which are not. 


So far there is nobody taking observations 
in Cornwall; Devonshire has only produced two 
observers, one at Appledore, one at Princetown ; 
Dorsetshire and Wiltshire are unrepresented, and 
between Bristol and Southampton there are 
only two. 

Another big district where there are very few 
observers comprises nearly all the East, and part 
of the Midlands. Within the district enclosed 
by an imaginary line joining Grimsby, Bawtry, 
Nottingham, Birmingham, Cheltenham, Oxford 
and Ipswich there are only four towns where there 
are observers, namely Loughborough, Cambridge, 
Sudbury and Norwich. If this line be traced out 
on a map, it will be seen that it is quite a large 
part of, England. 

With regard to Wales, there are several observers 
in and around Swansea, but the rest of the country 
is only represented by two ohservers. J¢ would 
be a matter of interest when making analysis 
of reports from all districts received, to make 
comparison between results obtained in this 
mountainous district, and in the Fenn district 
where the Board hope to get some more helpers. 

For similar reasons they would be glad to have 
more observers in Ireland. There are a few 
observers in Ulster, but none south of Belfast. 
Any observations from here taken on the British 
Broadcasting Company's Stations will be extremely 
useful in noting any effect the intervening 80 miles 
or more of sea may produce. 

Before concluding the remarks on the distribu- 
tion of observers, it should be noted that Cumber- 
land is unrepresented as yet, also Hampshire 
and Berkshire are only represented at Southampton, 
Portsmouth and Newbury. 
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EXAMPLE I. 


igna 
Station Type of | Strength Remarks 
Trans- Length | emission. | at time 
mitting. sai l- anz o a n 
GFA 1,680 C.W. 9 
FNB 1,400 C.W. 6 
GKU 2,100 C.W. | 8 : 
FFB 600 Spk. |! 7 
OST 600 Spk. | 7 
FFH 600 Spk. | 7 
GED 900 Speech , 8 
ee ee a een ee aaa a a a II. 
26.7.23 15.30 51T 420 Speech 3—5 Strength varying from 3—5. No 
30.7.23 20.30 2 ZY 385 Speech 4-0 Strength varying from 4-0. 
aint X’s. 
17.7.23 11.30 Croydon 900 Speech Fair | At 11.39 signals were much 
painon and sun was shining. 
t 11.30 no sun. 
19.7.23 13.00 2 ZY 385 Speech | Strong 
24.7.23 17.30 SRF 1,780 Speech Fair ‘Occasionally faded for about 
+ min. 
28.7.23 21. 29 2LO 369 Music 8 Decreased to 1 for about 
15 secs., then returned to 
| normal alternately. 
EXAMPLE III. 
| 
22.8.23 22.25 2 LO 369 Speech | 7 3 valves. No fading. 
22.26 ’ » 99 | 4 
| 22.29 ” 9 ”» 6 
22.294 9? 99 ” 8 
22.30 ji ji "A 8 No fading noticed. 
22.314 99 9 ” | 8 
22.33 oe K 9 Audible across the room. | 
i 22.34 ee 5 i 7 3 valves used with no reaction. 
` 22.38 99 99 » 6 | 
| 22.40 ss i 64 : | 
22.404 ss i ss 7 Fading very gradual. 
22.41 s` ” 9 7 
22.414 99 ; . 99 7) 7 
23.8.23 21.46 ss ~ i 6 Using 3 valves with no reaction. 
21.465 ” » ” 5 
| 21.47 % : $ 7 
21.47} s 53 os 4} Fading very marked and every 
21.474 ae me is 8 15 seconds. 
| 22.01 99 9 » 7 


After considering the reports already received, 
there are one or two remarks the author would 
like to make for the guidance of those who are 
preparing reports to be sent in in the future. 

In a few cases the observations recorded were 
of very little value, and the reports had to be 

arded. 


disreg In order to explain the reason for 
this, it will be best to give some examples, and 


readers will easily understand why this had to be 
done. 

The forms issued by the Radio Research Board 
required the following particulars: (i) details as 
to name, address, local surroundings of station, etc., 
which wò will leave for the moment, and (ii) 
observations recorded in tabular form, of which 
examples are given on this page. 
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Let us now consider these examples :— 

In Example I.—There is no data of any use in 
an investigation on “‘ Fading.” All one can learn 
from this observer's report is that he is able to 
hear a good number of stations (there were many 
more similar notes on different dates), and that 
the strength of signals received were good in the 
majority of cases. 

In the ‘‘ Remarks ” column there is not even an 
indication that “ fading ” ever takes place. It can 
easily be seen why such a report has to be 
disregarded, there being no observation on any 
one station for any length of time. l 

In Example II.—The author has included 
abstracts from three different types of reports 
received from three other stations. In the case 
of each of these, the same fault as explained in 
Example I occurred, t.e., too many stations observed 
for very short periods of time, combined with 
other errors. In all these types the remarks 
in columns 6 and 7 are too vague. In the first 
case the observer has noted that the signal strength 
war ‘“‘ 3-5, 4-0.” We can see from this that fading 
does occur at this station, but there is no indication 
as to whether it is periodic, 2.e., once every one, 
three or ten minutes, or only occasional. In the 
second case the signal strength has not been 
recorded in the manner asked for in the notes 
on the pad of forms supplied, t.e., by the numbers 
0-9, but by such remarks as ‘‘ Weak, Fair, Not 
bad, ete.” Confusion can easily arise here as to 
whether ‘“‘Weak’’ written opposite two stations 
means the same strength, or weaker than usual 
for that station. 

The third case is rather similar to the first, 
although we are given an approximation as to the 
time the fading lasts. 

The observations in Example II, therefore, are 
really too vague to allow one to use them in the 
analvsis which is contemplated. 

Example III.—Having considered the cases which 
had to be disregarded, this example will give an 
indication as to the type of report that is of 
greatest use in this investigation. 

It can be seen that here we have a continuous 
observation on one station for 20 minutes or 
so, actual times of the “fading °’ are recorded, 
and how soon the signal has regained its normal 
strength. The example given is only one picked 
out at random, and better ones could have been 
cited where more than one transmitting station 
has been under observation for a quarter of an 
hour at a time on the same evening. 

This example will suttice as a general guidance 
to those who are making reports, and indicates 
the most useful lines along which observers can 
work. 

The author hopes that before very long, observa- 
tions will be able to be organised along still more 
ideal lines, and the following brief outline on some 
general points should be of use. 

In quite a large number of cases, observation 
forms have been sent out to members of a Wireless 
Society, which means that all those observers 
are known to one another and in the same 
district. 

It would greatly facilitate the analysis of reports 
that are being sent in, if observers would ‘arrange 
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amongst themselves to observe the same transmit- 
ting stations on the same day or night, at the same 
time. A letter is being sent to the Secretary of 
the Radio Society of Great Britain, with the request 
that he would be good enough to circularise the 
Secretaries of the affiliated Societies with regard 
to this matter, and the ideal case will be when 
not only are the members of one district observing 
the same stations, but those of another district 
in a different part of the conntry are observing 
them at the same time. 


There is one other remark that should be included 
concerning the pads of forms supplied, and that 
is with regard to the information required about 
the “Situation of Station.” One paragraph to 
be filled in is headed ‘ Local Surroundings of 
Station— (Town, Country, Woods, Hills, etc).” 
One or two observers have been rather concentrating 
on the particulars required in the next paragraph, 
i.e., stating distances to nearest buildings, isolated 
trees, etc., but have not given us information of 
the general surroundings asked for in the preceding 
paragraph, t.e., presence of woods, hills, valleys 
or other geographical features in the near vicinity. 


In closing, observers are reminded that when 
taking observations the receiving apparatus should 
remain unaltered. The author knows full well the 
temptations that always assail one to adjust this 
or that part, but in investigating a matter of this 
type, the strength of a signal received, it will be 
seen that the result of making such alterations 
will be to make the records bear no relation to 
one another, and therefore should not be indulged 
in unnecessarily. Any such adjustments that one 
is forced to make should be carefully noted in 
Column 7, e.g., any alteration made to filament 
current, batteries, any change of wavelength that 
may have been noticed or whether the bearing 
of the transmitting station, if observed, varied 
during the fading period. 

However, there is another point to be borne in 
mind. If one has been forced to make some ad- 
justments it does not follow that the records are 
useless, as they can be used as a check on other 
results from the same district, for in this investiga- 
tion it is important to discover if fading occurs 
simultaneously at two different receiving stations 
in the same district, or if it is only a local influence 
that is producing fading at one spot and not another 
a quarter of a mile away. Therefore observations 
should still be recorded provided a note is made 
in Column 7 as mentioned. 


[One should add that up to the present not many 
reports have been received, but one must blame 
the holidays a good deal, as the reports in question 
were for the months of July and August. Out 
of the 200 pads of forms sent out only 48 reports 
have been returned. 


With regard to the ‘districts mentioned, from 
whence the Radio Research Board would be 
glad to hear from others willing to help us in this 
investigation, forms for recording observations 
may be obtained from the Secretary, Department 
of Scientific and Industrial Research (For Radio 
Research Board), 16, Old Queen Street, London, 
S.W.1. (lf so addressed, no postage stamp is 
necessary. ) 
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LOOSE COUPLERS—II. 


By W. JAMES. 


(Continued from page 143 of previous issue.) 


Loose Couplers. 

(B) The type of loose coupler shown in 
Fig. 7 is still a favourite with many amateurs, 
in spite of its several disadvantages. It is, 
however, fairly simple in construction. The 
coil showing on the left of the figure is the 
secondary winding, and it is tapped, the 


Fig. 7. 


connections being made with the contacts 
of a stud switch. The coil is moved by turning 
the knob which is attached to the end of 
the screwed rod. The primary winding 
has a larger diameter than the secondary, 
and in the construction illustrated is boxed 
in. The contacts of the large stud switch 
are connected with the tappings taken from 


a i 
+ i 


EHNE INE 


An excellent short wavelength loose coupler. 


this coil. Both coils have a single layer 
winding, although when larger inductances 
are required, multilayer windings are used. 

Referring to Fig. 8, the outside winding 
consists of a number of basket coils of small 
radial depth threaded on a circular former ; 
alternatively, the former may be provided 
with a number of pegs and the 
wire wound in a suitable manner 
to give a multilayer coil with 
well-spaced turns. The secondary 
coil may be wound with a bank 
form of winding, or if preferred, 
the turns may be spaced with 
ebonite strips between the layers. 

It is desirable that these coils 
be short and of large diameter 
rather than long and thin. This 
follows from the consideration 
of coil efficiency discussed in 
earlier sections. 

(C) It has been found that fairly 
good results may be obtained by fixing the 
primary and secondary coils so that the 
coupling is permanently loose. The con- 
struction of a coupler which will provide 
a large variation of inductance in this case 
is a simple matter. 

Referring to Fig. 9, the windings consist 
of a number of air-spaced multilayer coils. 


Fig. 8. Another type of long wavelength loose coupler with multilayer windings. 
The primary winding is Z, which is tapped by switch W, and connection is made with 
terminals V,U. The secondary winding is Y, which is tapped by switch Q ; the connecting 
terminals are X. The secondary coil is moved by turning knob R and rod L. N isa lock 
nul, and slides along bars M. The pointer moves over the scale T. 
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Those on the side marked 5 are tapped and 
connected to the stud switch 1, and form the 
primary winding. The circuit connections 
are made with the terminals 3. The coils 
on the side marked 6 form the secondary 


Fig. 9. A tuner with multilayer coils. The 
coupling is fixed. (H. W. Sullivan, Lid.) 


winding, and tappings are taken 
off to the switch 2. The circuit 
connections are made at the 
terminals 4. The centre coils are 
switched into circuit first, and as 
the knobs of the switches are 
rotated, the outer coils are con- 
nected. The switch blades are 
wide enough to make contact on 
two studs at the same time. This 
reduces losses due to end effects 
by short-circuiting one coil section 
between the coils in use and those 


which are not used. tively. 


Fig. 10. A vario-coupler. (Igranic Electric Co.) 


Fig. 11. 
W, has two sets of tappings for rough and fine tuning respec- 
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(D) A good method of coupling one 
circuit with another is by using a piece of 
apparatus called a vario-coupler. A usual 
construction is illustrated in Fig. 10. Here 
the tapped stator coil is marked 2, the rotor 
4, and rotor winding 5. The rotor is carried 
on the shafts 6 and 3. The knob and dial 
are fixed to the end of 6. The vario-coupler 
may be fixed with screws passed through 
the feet I. 

It will be observed that a vario-coupler 
is constructed something like a variometer, 
but because very tight coupling is in general 
not required, there is no need to shape 
the stator and rotor with the object of bring- 
ing the windings very close together. In 
those cases where a tight coupling is required, 
for instance, when the rotor winding is 
connected in a circuit to provide reaction | 
effects in the circuit associated with the stator, 
the rotor may be wound with several layers 
of wire. 


Showing the construction of a tuner. The fixed coil 


The rotor W, is connected in the secondary circuit. 


This form of coupling is very suitable 
for a tuner. The stator winding may be 
tapped, for example, at groups of turns 
and single turns, as shown in Fig. 11. The 
tappings are taken to stud switches, one being 
used for rough tuning and the other for 
fine tuning. The rotor winding is connected 
in series with another tapped coil, which 
is fixed where it has no coupling with the 
vario-coupler and forms the secondary 
circuit. 

(E) When a large tuning coil is required, 
which is partly self-tuned, and variable 
in steps, the turns of wire may be wound 
in grooves provided in an ebonite former. 
This sort of coil is often used in the anode 
circuit of a valve which operates as an 
amplifier of high frequency currents. It 
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is then generally called a reactance coil, 
because it is designed to offer a large effective 
resistance to the high frequency currents. 
If the coil is tuned to the high frequency 
currents, its effective resistance will be very 
high—in fact, infinitely great if it had no 
ohmic resistance. 

A very good example is illustrated in 
Fig. 12. Here, I is a knob which is attached 
to the spindle 7. When the knob is turned, 
the contact brush 6, which is fastened with 
lock nuts to the spindle, turns with it, 
making contact with the studs. The turning 
movement is limited by the pins 5. The 
wire is wound in the grooves of the ebonite 
former 4, and tappings are taken to the 
metal tags. The connecting wires are 
clearly shown in the figure, lying along 
the surface of the former. They are soldered 
to the tags, which are held in place and 
therefore make contact with the switch 
studs. The pointer which is fastened to 
the knob is marked 2. To fix the reactance 
unit to a panel, only one hole is required 
to take the screwed bush 3. 

When two distinct reactance coils are 
required for connecting in different circuits, 
it is convenient to have a switch which will 


Fig. 12. A reactance unit, which consists of a tapped winding. 
(Lissen, Ltd.) 


connect equal portions of both coils into 
the circuits at the same time. 

_A unit of this description is illustrated 
in Fig. 13. The two coils are marked 1 and 2. 
Each is tapped and the connections brought 
to contacts. The switch carries two blades, 
which are insulated one from the other, 
3 and 4. When the knob is turned, an 
equal part of each reactance coil is connected 
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in the circuits completed from the terminals. 
(F) It is often desirable to couple a 
tapped coil,'such as described in the last 
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Fig. 13. A reactance unit consisting of two distinct 
coils, with one two-point switch for switching equal 
parts of each coil in circuit. (H. W. Sullivan, Ltd.) 


section, with another coil. For example, 
the tapped coil may be connected in the plate 
circuit of a valve, to operate as a high- 
frequency amplifying unit. The amplifica- 
tion obtained, in general, increases as the 
effective resistance of the plate circuit coil. 
Consequently, if the effective resistance 
is increased, an increase in amplification 
may be expected. The coil may be self- 
tuned ; that is, the self-capacity of the coil 
may be such that it is tuned to 
the frequency of the signal to 
be amplified, or it may be 
tuned with a variable con- 
denser. In any case, the losses 
of the circuit are large, because 
the coils are wound with fine 
wire, and through end effects. 
Tuning may be made sharper, 
and therefore the effective 
resistance of the plate circuit 
to the signal greater, if the 
losses are partly neutralised. 
The desired results are obtained 
by coupling a coil, which is 
connected as a reaction coil, 
with the anode circuit winding. 
The coupling should be variable 
for best results. 


A simple but skilful design is illustrated 
in Fig. 14. The unit consists practically 
of the tapped coil of Fig. 12, with a second 
coil. Referring to the figure, I is the knob 
which is fixed to the spindle 7. The spindle 
carries the switch contact arm Ir, which 
moves over the contact studs. The coil 8 
is tapped, and connections are made with the 
metal tags 9, which are held by the contact 
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studs. To prevent the switch turning too 
far, the stopping pins Io are fitted. The 
coil 8 has a central hole, so that when the 
knob 1 is pulled away from the end plate, 


knob to serve as an indication of the position 
of the tappings switch. The moving coil 
slides along the rods 6, and the end movement 
is limited by the block 12. 


Fig. 14. A tapped reactance unit with a coupling coil for providing reaction effects. (Lissen, Lid.) 


coil 8 is moved over the fixed coil 5. The 
windings of 5 are connected as a reaction 
coil. Connections are taken from the ter- 
minals 4, and the unit is fastened to a 
panel by the screwed bush 2. The scale 
is marked 3, and a pointer is screwed to the 


A HAND GENERATOR 


f Those experimenters who are interested in 
wireless transmission will no doubt be pleased to 
Jearn that a generator capable of delivering 1,000 


The whole instrument is enclosed in 
a metal case 13, which shields the 
windings. 

With an instrument of this sort, very 
close adjustment of coupling is easily 
obtained. 


FOR TRANSMITTERS. 


volts has been designed and may be purchased 
from Messrs. Evershed & Vignoles, Limited. 

The hand-driven generator is illustrated. The 
generator may be obtained with a pulley for belt 
driving if preferred. Special attention has been 
paid to the design, so that the direct current 
obtained is free from objectionable ripple, 
and therefore from the humming which is 
set up by many ordinary generators. The 
instrument is built something on the lines of 
the famous Evershed *“ Megger.’’ Special 
attention has been given to the bearings and 
the brush gear, and the machine may be run 
for considerable periods without requiring 
attention. 

When the handle is turned at the rate of 
eighty revolutions per minute, the output is 
of the order of 1,000 volts. A current up to 
40 milliamperes may be taken from the 
machine. ‘This is quite sufficient for supply - 
ing power to two 10-watt valves connected 
in parellel. . 


o 
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A NEW DUAL CIRCUIT. 


By JAMES STRACHAN, F.Inst.P. 


UMEROUS experiments with dual 

magnification circuits, on account 

of the difficulties attending the 

control of extra H.F. or L.F. 
circuits applied to the dual valve, have led 
me to concentrate on getting the best out 
of a single valve circuit with crystal recti- 
fication. 

The accompanying diagrams show a circuit 
that gives extraordinary results for long 
distance reception, sharp tuning, selectivity, 
and quiet working. With proper setting of 
the crystal rectifier the control is easy and 
in the hands of a careful worker there is no 
risk of energising the aerial to cause inter- 
ference. 

There is no novelty in the valve circuit, 
which has a tuned anode for H.F. ampli- 
fication, crystal rectification, and L.F. magni- 
fication through a transformer. Neither is 
there any novelty in the application of 
reaction by the anode coil C to the extra 
untuned coil B between the aerial and the 
grid, Fig. 1. Reaction has also been 
obtained in other circuits by coupling the 
coil D between the secondary of the trans- 
former and the aerial in other ways. 


i 


HT 


Fig.1. Theoretical diagram of the dual amplification 
circuit described. 


The novelty in this circuit consists in 
the mode of applying reaction by the two 
coils C and D of equal value or very ap- 


proximately equal value to the extra coil B 
in the grid circuit. 

The method of operating the circuit for 
distant stations is to remove coils B and D 
from the three-coil holder and replace them 
with short-circuiting plugs while the crystal, 
is set by buzzer or Morse stations. The 
filament is then dimmed, coils B and D 
replaced, and the three coils C, B and D 
coupled closely—parallel, but not touching. 
Tune in the usual way with the aerial con- 
denser C, and the tuned anode condenser C, 
and C, (the latter a two or three plate 
vernjer). When a station is heard, coils 
C and D should be opened outwards away 
from B very slowly until the best position 
is found. Very exact and slow movement 
of these coils is essential by means of fa 
rack or micrometer action, as in, for example, 
Burndept or Polar holders. The anode tuning 
is critical and the vernier essential, final 
tuning being obtained with the latter. 

The aerial tuning is broad, generally 
extending over 10-15 degrees of the 0:0005 
condenser, but the optimum point is quite 
sharp. The weakest point in this, as in all 
dual circuits, is the crystal rectifier. I find 
galena (or synthetic crystals of the type 
such as hertzite, markonite and talite) much 
better than perikon or carborundum. When 
the crystal contact is too hard, only the loudest 
station is heard, and that not too strongly. 
A very slight reduction of pressure in contact 
brings in satisfactory reception. Too loose 
a contact gives first microphonic noises, 
then a crackling like bad atmospherics, and 
finally, when the cat-whisker is just off 
contact, complete instability of the circuit 
with oscillation. For this reason the cat- 
whisker should not be lifted from the crystal 
during reception or tuning. 

A crystal detector in which the cat- 
whisker is held rigidly and capable of micro- 
meter movement is.essential. With a stable 
setting of the crystal, broadcasting stations 
may be received without the slightest 
risk of oscillation, as the reaction is not 
applied directly to the A.T.I., but to the 
extra coil in the grid circuit. Such circuits 
are not to be played with, however, by the 
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amateur with the average cheap crystal 
detector fitted with a fine hair-like cat- 
whisker. Given a stable, easily-set crystal 
rectifier, this circuit would be at once the 
ideal one-valve set, capable of receiving all 
the B.B.C. stations at any place in the British 
Islands. . i 


Fig. 2. Simplified practical wiring diagram. The 
references B,C should be read as C,B to correspond 
with Fig 1l. 


At Aberdeen, which is about 500 miles 
from London, under the best atmospheric 
conditions, 5 NO, 2LO and 2 ZY may be 
heard six feet from the phones on the table ; 
5 SC and 5 IT are quite good, but 5 WA is 
weaker. With a No. 35 Igraniccoilin the A.T.I. 
No. 50 in B and two No. 75's in C and D, 
I find it impossible to tune in2 LO and5 WA 
while all the other stations may be received. 
With No. 35 in B and two No. 50’sin Cand D, 
the converse is the case. The L.F. trans- 
former used was an Elwell, and both 
primary and secondary were shunted with 
fixed condensers as indicated. 

I have not had any opportunity of ex- 
perimenting with this circuit close to a 
B.B.C. station. It would be advisable to use 
a frame aerial in commencing such experi- 
ments. I am hopeful, however, that this 
circuit may be developed in two ways. 
First, to receive distant stations while cut- 
ing out a local station, and secondly, by 
improving the crystal rectification. I hope 
in the future to give some results on these 
points. Meanwhile I may state that the 
results obtained with the circuit are the 
most promising of any single-valve circuit 
tried. Reception on my aerial (45 ft. long, 
25 ft. high) is about the same strength as 
that on a neighbouring amateur’s set of 
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four valves (without reaction) working off a 
Ioo ft. aerial fully 5 ft. higher. 

The direction of the coil windings should 
be carefully noted. Coils C and D both react 
on B to increase signal strength, but as C and 
D approach each other there occurs mutual 
neutralisation of their reaction on B. When 
C and Dare parallel, reaction is at a minimum, 
and when at right angles to each other, 
at a maximum, but the latter position is not 
generally possible. There is a critical angle 
however, between the planes of C and D 
for a particular frequency of a given strength 
where the reaction on the coil B, included 
in this angle, is at a maximum strength, 
without oscillation of the valve. 

In this position coils C and D restrain each 
other’s reaction on B, but at the same time 
give jointly stronger reaction without 
oscillation than is possible with a single 
reaction coil. This balance of inductance 
between the two coils C and D, one in the 
anode circuit and the other in the grid 
circuit, is peculiarly sensitive to the 
reception of weak signals. This method of 
obtaining reaction may be aptly termed 
“balanced reaction.” It will be observed 
that reaction in this way is not obtained by 
moving the reaction coils towards B as in 
ordinary reaction, but by moving them away 
from B. When C and D, however, are 
opened out to an angle, the movement of 
one of them in either direction about the 
balancing position will produce oscillation, 
or tend to do so. 

The results mentioned above were ob- 
tained with the components of the circuit 
lying on the table, the only efficient wiring 
being that of a small home-made experi- 
mental valve panel. The valve used was 
an ordinary Cossor with about one-third 
of the filament resistance in circuit, but good 
results were also obtained with a hard 
French “ R ” valve. L.T. 6 volts and H.T. 
go to 100 volts. 


Dont have a lo 
bill — write ia 
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| A NEW TYPE OF 
PRIMARY BATTERY. 


T is well known that primary cells of 
the ordinary type are not able to supply 
a continuous load, such as, for example, 
the filament current of a valve receiver. 
The new Darimont battery, however, ap- 
pears to be an exception in this respect, 
as it is claimed that it is capable of 
giving a considerable current of steady 
voltage over mucn longer periods than cells 
of other types. It is well known that a 
two-fluid cell has marked advantages over 
one-fluid cells, in that the current is more 
constant because the depolarisation is 
generally more effective and more rapid. 
The cell, therefore, has a porous pot. The 
plates are of carbon and zinc, and the liquid 
depolariser around the carbon consists largely 
of ferric chloride. The electrolyte around 
the zinc consists of’ a paste made up of 
sodium chloride, calcium carbonate, and 
other materials, so that the electrolyte 
is always maintained neutral, consequently 
local action is negligible. The zinc chloride 
which is formed when the cell is in action 
remains in solution, and the ferric chloride 
becomes reduced. Both liquids are in- 
odorous. The cell generates an E.M.F. 
of 1°6 volts, and there is very little change in 
internal resistance during discharge. 

The accompanying illustration shows a 
type 15 cell, which is rated at 0°75 ampere 
intermittent discharge for two hours daily. 
The cell usually consists of a container made 
of glass, in the centre of which is the porous 
pot. The space between the top of the con- 
tainer and the top of the porous pot is 
filled in with a sealing compound which 
holds the carbon plates and porous pot in 
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The Darimont Primary Battery. 


The curve Fig. 1 shows the average voltage 
of the cell during periods of discharge. 
When the cell is discharged down to one 
volt, the average output obtained is 85'5 
ampere hours or 92 watt hours. It will be 
noticed the voltage during discharge is 
remarkably steady until practically the end 
of the useful discharge. 

The cell is recharged by renewing the 


electrolyte and depolariser. 


It is thought that the type T.15 cell, 
having a nominal capacity of 75 ampere 
hours, will be suitable for supplying the 
filament current of valves, especially when 
the receiver is located where it is difficult 
to have an accumulator properly cared for, 


4 > 


30 36 42 48 , 


Time in Days, Intermittent. 


Fig. l. 


Curve showing average voltage during discharge. 
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CORRESPONDENCE 


Legal Points for the Amateur. 


To the Editor of Tit WIRELESS WORLD AND 
Rapio Review. 

Srr,—I have read with interest the article 
headed ‘* Legal Points for the Wireless Amateur ” 
by your Legal Authority, and thoroughly appreciate 
all he has to say with regard to the position of the 
amateur and his landlord. 

He, however, seems to have overlooked one or 
two points, and takes rather an optimistic view 
of some of the chances where a landlord may take 
advantage of imposing penalties on a wireless 
tenant. Could he give me some information 
with regard to the following questions :— 

(1) Assume damage is done to a roof when 
fixing an aerial, and further, that a storm 
of rain attacks the house before the repairs 
take place, and damages the ceiling ; who 
pays ? 

(2) Supposing a gale attacks the aerial mast 
and the pole falls, breaking the slates, 
tiles or spouting; who foots the bill ? 

(3) In dismantling an aerial, damage is done 
to the chimney or wall to which it is 
attached ; what is the position ? particu- 
larly if the damage is only found out 
after the tenant has left. 

(4) A mast or pole in a common garden may 
not be a nuisance, but if it should fall and 
injure any person or property, who is called 
upon to pay under such circumstances ? 

Your legal correspondent seems to discredit 
the danger of lightning, yet recently a leading 
daily paper reported considerable lightning damage 
to a house at Royston in Hertfordshire. 

Again, the question of insurance. 


Several 


insurance companies have provided the amateur | 


with a special policy to cover his set, and one 
Insurance company, who were the pioneers of this 
class of business, has now brought out a policy to 
cover any difliculty with the landlord. Has your 
legal correspondent had any correspondence with 
the experts of this Company, because if so, there 
are numbers of your readers who would like to 
have his opinion on these policies. 
ENQUIRER. 
Bishop’s Stortford. 


Broadcast Reception in Cornwall. 


To the Editor of THE WIRELESS WORLD AND 
Rapio Review. 

Sir,—I1 was interested in reading of the results 
obtained with a four-valve receiving set in West 
Cornwall, but was surprised at the writer stating 
that this was probably the first time broadcasting 
had been heard ‘in this remote part of Cornwall.” 
Although remote, it possesses several keen arnateurs 
who picked up the early transmissions of PCGG, 
2MT, 2LO, and of more recent date, American 
broadcasting on a single valve! It is interesting 
to recall that some time ago Senator Marconi, 


hearing of their efforts, gave them a special tele- 
phony transmission from his yacht, then off the 
coast, and on a wavelength which he kindly allowed 
them to choose for themselves. 

While agreeing that the strength of certain 
broadcasting stations is at times extraordinary, 
considering their distance, resultes are extremely 
variable in this locality, and there is no consistent 
service for the public, as is found in other parts 
of the country within working range of the eight 
stations. Cardiff has proved a complete failure 
in serving the West, and the new Bournemouth 
station is little better. In my opinion, broad- 
casting will not go ahead in West Cornwall until 
a satisfactory relay station is established at 
Plymouth, or even further west. 
7 Geo. Larry. 


Launceston. 


Long Range Reception with Crystal. 


To the Editor of THE WIRELESS WORLD AND 
Rapiro REvIEw. 


Srr,— Reading this week’s issue of The Wireless 
World and Radio Review, I see under the “ Notes 
and News” heading a report of long distance 
crystal reception, and I should very much like 
to know if anyone has equalled the following 
achievement. 

I have been experimenting for some time with 
a crystal set, and have heard the following list 
of telephony stations. I will place them in order 
of strength received :— 

5 IT Birmingham, very good, distance ap- 
proximately 54 miles. 

5 WA Cardiff, very good, distance approxi- 
mately 80 miles. 

2LO London, very good, distance approxi- 
mately 77 miles. 

6BM Bournemouth, not quite so good, distance — 
80 miles. 

5 SG Glasgow, quite good, distance 340 miles. 

Croydon Air Station, quite good, distance 
77 miles. 

L’Ecole Supérieure, Paris, quite loud at times, 
but fades for long periods, distance 
290 miles. 

2ZY Manchester, readable, but very faint, 
distance 140 miles. 

5NO Newcastle, readable, but very faint, 
distance 260 miles. ~ 

2 BD Aberdeen, speech quite readable at times, 


music always heard faintly, distance 
420 miles. 

(This station I heard the second night it was 
working. 


“ Rectarite ” is the crystal used, with a very 
rough home-made set. For the tuning coil I used 
a frame aerial with 0-0005 condenser in parallel, 
outside aerial is twin 40 ft., about 25 ft. high. 

R. O. Oaxmy. 

OClanfield, Oxon. 
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Clearing the Air. 


In our Editoral of the last issue we announced 
that the Postmaster-General had agreed that by 
payment of 15s. annually instead of 10s. the ex- 
perimenter need not sign a declaration to the effect 
that he would not use Broadcasting programmes 
for entertainm nt. 

A further welcome statement which satisfies the 
point of prineiple raised in our Editorial of the 
issue of October 3rd last has been received from the 
Post Office dated November Ist. In this communi- 
cation it is made clear that those who held Experi- 
mental licences prior to the date of issue of the new 
licence regulations, may continue to enjoy full 
privileges of their licence and to renew such licence 
at the present rate of 10s. per annum, no restrict- 
ing declaration nor additional fee being required 
irom them. 


The MacMillan Arctic Expedition. 

A freak reception from the Bowdoin, Captain 
Donald MacMillan’s exploration ship, has been 
reported by the United States Army Signal Corps 
at Santa Catalina Island (California). 

On October 26th the vessel was 11 degrees from 
the North Pole, and from this point she was in 
direct communication with Santa Catalina, 3,700 
miles distant. The Bowdoin reported heavy 
snow and temperature well below zero. The sun 
had come up for a few minutes that day for the 
last time before the winter. 

On Sunday, October 28th, a service was specially 
broadcast to the expedition from the Bethany 
Presbyterian Church at Omaha (Nebraska). Re- 
garding a service broadcast on a former occasion, 
the Bowdoin reported perfect reception and declared 
ea the transmission had been highly appre- 
Clated, 


Wireless for Lonely Outposts. 


The trading posts provided by the Hudson Bay 
Company for communication with the Eskimos, 
and situated within the Arctic circle, are to have 
their usual six months of monotony relieved by 
istening-in sets. Two steamers engaged in collect- 
ing furs are proceeding to the six principal trading 
posts, each of which will be equipped with a wireless 
receiving set. 


School Radio Apparatus. 


_ At the All-British Wireless Exhibition, the Radio 
Society of Great Britain has kindly allotted a 
part of their stand for the exhibition of radio 
apparatus made by pupils from schools which are 
members of the Schools Radio Society. This 


I AROUND THE 


feature should prove very attractive as it should 
give the public some idea of the advanced state 
of wireless knowledge in many schools. 

Members of the above Society can obtain ad- 
mission tickets at the reduced fee of ninepence 
each, by applying to the Hon. Sec., Mr. R. J. 
Hibbard, M.Inst., R.E., Grayswood Mount, 
Haslemere. 


The Late Dr. Steinmetz. 


The death at Schenectady, New York, on October 
26th, of Dr. Charles Proteus Steinmetz, removed 
one of the most prominent figures in the sphere 
of modern electrical research. Born in Germany 
in 1865, he studied mathematics, electrical 
engineering and chemistry at Breslau, Berlin and 


The late Dr. Steinmetz (on right) and T. A. 
Edison examining a broken insulator. 


Zurich. Proceeding to America he was, in 1893, 
appointed consulting engineer of the General 
Electric Company, a position he held until his 
death. In 1902 he undertook the Professorship 
of electro-physics in Union University, New York, 
which gave him the degree of Ph.D. 

Dr. Steinmetz was an indefatigable research 
worker, and the results of his investigations were 
embodied in a series of books published between 
1897 and 1917. He was a past-president of the 
American Institute of Electrical Engineers and 
the Illuminating Engineering Society, and at 
Schenectady, New York, he took part in local 
educational and administrative affairs. 
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| An American Amateur Test. 


We have been informed by Mr. J. V. Newson 
(2 GF), of 139, Ormside Street, London, S.E.15, 
that American 5 AKQ will be calling him at 3 a.m. 
on 200 metres on the following dates :—November 
lith, 17th and 25th, December 2nd, 9th, 16th, 
23rd and 30th. The transmissions will be on 
C.W. at the rate of ten words per minute. He will 
close down at 4 a.m. G.M.T. ‘ 

Mr. Newson would be grateful for any reports 
on these transmissions. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 7th. 


The Institution of Electrical Engineers (Wireless Section). 
Address by Mr. E. H. Shaughnessy, O.B.E. (Chairman), 

B.T.H. Radio Society. At 7.30 p.m. Musical Evening at Caldercott 
Girls School, Church Strect, Rugby. . 

East Ham and District Radio Society. At 7.30 p.m. at the Church 
Army Social Centre, Barking Road. Informal Meeting. 

Wireless Society. At 7.30 pm. At Mersey Chambers, 

King Street, East. Lecture: `" Wireless Calculations.” By 
Mr. S. G. Leigh. 
i and District Radio Society. At 117, George Street. 
Business Meeting and Informal Meeting, 

Clapham Park Wireless and Scientific Society, At 8 p.m. At 
67, Balham High Road. Lecture: “Short Wave Reception.” 
By Capt. H. S. Walker. 


At 6 p.m. 


THURSDAY, NOVEMBER 8th. ° 
The Hackney and District Radio Society. At thc Y.M.C.A., Mare 


Street. Lecture: ‘Hart Accumulators: Their Maintenance 
and Manufacture.” By Mr.F. J. Holmes, A.M.1.E.E. (Manager 
Hart Accumulator Co.), 

Iiford and District Radio Society. Informal meeting. 

Luton Wireless Society. At8p.m. At Hitchin Road Boys’ School. 

Battersea and District Radio Society. At 8 p.m At Clapham 
Da Lecture: ‘14 k.w. Ship Set.” By Mr. A. E. 

utheld, 


FRIDAY, NOVEMBER 9th. 


The Wembley Wireless Society. At 8 p.m. At Park Lane School. 
cture : ‘* Comparative Results in Reception.” By Mr. W. R. 
Mickelwright, A.M.LE.E, 

Sheffield and District Wireless Society. At 7.30 p.m. At the 
Dept. of Applied Science, St. George’s Square, Elementary 
Class. Conducted by Mr. S. G. Jackson, M.Sc. ; 

Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane, United 
Methodist Church Schools. Lecture: “ Experimental Station, 
5 U8.” By Mr. J. Croysdale. 

Sale and District Radio Society. At 8 p.m. At 27, School Road, 
Annual Meeting. 

Norwich and District Radio Society. Lecture : 
By Mr. Taunton. 

Radio Society of Highgate. At 7.45 pin. 
South Grove. Lecture: “The Growth 
By Mr. F. G. S. Wise. 


“ Rejector Circuits.” 


At the 1919 Club, 
of a Transmitter.” 


TUESDAY, NOVEMBER 13th. 


Plymouth Wireless and Scientific Society. At 8 p.m. At the 
Y.M.C.A. Building, Old Town Street. Sales Night. 


WEDNESDAY, NOVEMBER 14th. 


East Ham and District Radio Society. At7.30p.m. At the Church 
Army Social Centre. Lecture: “ Low Frequency Amplifying.” 
Streatham Radio Society. Lecture: “ Polarised Light.” By 
Dr. J. khan 0.B.E., F.I.C. 
Stockport Wireless Society. At 7.30 p-m. Lecture: “ The Develop- 
By Mr. A. Roberts. 
Edinburgh and District Radio Society. Lecture: ‘ Theoretical 
RoE. of Radio Transmission.” By Mr. M. G. Scroggie, 


Eoyal Society of Arts.—(Ordinary Mccting.) Monsieur Edouard 
bilin. “The E.ctic ‘liansmission ard Re Production of 
Writing, De- gus aid Photog aphs W.thout Wire.” Mr, Aan 
A. Campbell Swinton, F.R.S., will preside, 

Barnet and District Radio Society.—At 8 p.m, at the Radio Club 
Room, Beli’s Hil’, Buret. Lecture and Lemonstiation by a 
repres.ntative of Messrs. S. G. Brown, Ltd. 


ment of the Exchange Telephone System.’ 
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Radio Society of Great Britain. 


An informal meeting of the Society will be held 
at the Institution of Electrical Engineers on 
Wednesday, November 2Ist, at 6 p.m., when a 
paper will be read by Mr. G. P. Mair, entitled 
“ Aerial Construction and Design.” 

An ordinary general meeting of the Society will 
be held at the Institution of Electrical Engineers 
on Wednesday. November 28th, at 6 p.m. (tea 
at 5.30). A lecture, illustrated by lantern slides, 
on “ Leafield Imperial Wireless Station ” will be 
delivered by Mr. E. H. Shaughnessy, O.B.E., 
M.I.E.E., M.1I.R.E. 


Reduced Entrance Fees to Wireless Exhibition. 


Hon. Secretaries of Societies affiliated to the 
Radio Society of Great Britain are reminded of 
the special reduced rates of admission to the 
All-British Wireless Exhibition which are to be 
allowed to their members. Reduced rate tickets 
(at 9s. per dozen) can be obtained from Mr. H. L. 
McMichael, 32, Quex Road, West Hampstead, 
N.W.6. The number required should be definitely 
stated, as no refund can be made on unused tickets. 
Hon. Secretaries should write at once for an 
application form. 


CATALOGUES, PRICE 

RECEIVED. 

Sterling Telephone and Electric Co., Ltd. 
(210-212, Tottenham Court Road, W.1.). Ilus- 
trated pamphlets of their No. 2 Crystal Receiving 
Set, No. R1201 Crystal Receiver with Low 
Frequency Amplification and various Variable 
Condensers. An illustrated Price List of Sterling 
and Magnavox Loud Speakers. A reduction 
in prices is noted. 


LISTS, ETC., 


The Chloride Electrical Storage Co., Ltd. 
(Clifton Junction, near Manchester). Illustrated 
Catalogue “P” of Exide Batteries (portable). 
We note a special range of accumulators (Type 
HZ) for use with “ dull emitter” valves. 


The Hightensile and Ebonite Mfg. Co., Ltd. 
(Normandy Works, Custom House, - E.16.). 
: Trade Price List of Ebonite Accessories. 


W. J. Hillier (3, Beaufort Gardens, Lewisham, 
S.E.13). Illustrated Pamphlet describing a 
Compound Coupled Variable Condenser with 
lead or lag adjustment. Recommended for use 
where reaction to H.F. coupling is employed. 


The Telephone Manufacturing Co., Ltd. 
(Hollingsworth Works, Martell Road, West 
Dulwich, S.E.21). A new Autumn Catalogue 
and Price List, well illustrated, under the title 
of ‘True Music Radio Sets, Components and 
Accessories.” A special section contains useful 
information on methods of getting the best 
results from your seta and the remedies for 
common faults. 


The Edison-Swan Electric Co., Ltd. (123-5 
Queen Victoria Street, E.C.4). A 5:!-paye 
Cutalogue of Complete Sets and all Accessories, 
illustrated and complete with index. 
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Calls Heard. 


, 6.40 to 7 a.m. 
riday), 11.15 to 


È 


FRANCE. 


(Eiffel Tower), FL, 2,600 metres. Dai 


Weather Forecasts 


GREAT BRITAIN. 


g metres; MANCHESTER 2 ZY, 370 metres ; 


; 10.5 a.m. (Thursday and 


11.30 a.m., Time Signal and Weather Forecast ; 


Broadcasting. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE W 
5 


NEWCASTLE 2N 
ABERDEEN 2 


Re 


FOLLOWING EURO+EAN STATIONS : 


1A, 
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i WIRELESS 
EXHIBITION 


~nt cry 
wuw “4 ML wy 


Autoveyors, Ltd., 84, Victoria Street, West- 
minster, S.W.1. Stand No. 16. 

This Company is well known as the manufac- 
turers of the Variable Bridge Condenser (3-E.V.C. ) 
which is obtainable either for a panel mounting 
or already secured into a box container. There are, 
as is well known, many applications for this con- 
denser. For facilitating the rapid changing out 
of circuit connections a new plug connector has 
been introduced. It consists of a combined plug 
and socket which provides instantaneous and 
reliable contact. The ‘Filtron’’ Grid Leak, 
another exhibit, is well known, and it may be 
pointed out that this instrument can also be used 
as a potentiometer. A protective device to prevent 
the receiving apparatus from suffering damage 
by lightning is known as the “ Staticrster,” which 
can be easily fitted in two minutes to protect 
coils or condensers, and is a new feature of special 
interest. 


LOca-muUT 


Plug connectors by Messrs. Autoveyors, Ltd. 


Abbey Industries, Ltd., Abbey Wood Works, 
Abbey Wood, S.E.2. Stand No. 85. 

A comprehensive range of receiving sets (and 
accessories is exhibited. A miniature crystal 
receiver of simple design and costing only 10s. 6d., 
should appeal to those who want an inexpensive 
set for listening in at distances not exceeding 
thirty miles from the broadcasting stations. Other 
models include a new range of valve receiving 
apparatus so designed as to allow of the full use 
of reaction. A very compact variable condenser, 


DESCRIPTION OF EXHIBITS 
ALL-BRITISH WIRELESS EXHIBITION 


November 8th-2Ist, 1923. 
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one-third the size of the usual plate type, is a useful 
component for building a compact receiver. The 
Universal Coil Holder is capable of many adapta- 
tions. Other components of good design include 
rheostats, potentiometers, knife switches and 
other accessories. The ‘‘ Abbey ” Aerial is arranged 
so that it can be erected in a few minutes, and is 
quite efficient. A wavemeter built to cover the 
broadcasting range is another particularly useful 
instrument. 


w 


Simple crystal set by Messrs. L. McMichael, Ltd. 


L. McMichael, Ltd., Hastings House, Norfolk 
Street, Strand, W.C. Stand No. 83. 


Of particular interest are the “‘ M.H.” exhibits, 
which are all entirely British made and of the 
highest standard both of manufacture. and per- 
formance. Their stand contains a selection of 
some of the more important products, and can 
roughly be divided into Experimental Receiving 
Sets and Units for the experimenter; Broadcast 
Sets for the broadcast listener-in ; Home Assembly 
Sete for the home constructor ; ‘*‘ M.H.” components 
for the experimenter and constructor; and com. 
ponents and accessories for all purposes. The 
experimental sets comprise a complete range of 
high-grade wireless receiving apparatus known 
as M.H.1, M.H.2, M.H.3, etc., and range from a - 
single detector valve panel to a four-valve series 
comprising high frequency and low frequency 
combinations. This series also includes the neces- 
sary tuner unite such as the M.H.L.C. and M.H.T.A. 
The unit system provides for the experimenter 
and general user who has a preference for some 
system of units. Perhaps the most famous of 
all the M.H. producte are the M.H.B.R.2 and 
M.H.B.R.2a broadcast receiver and amplifier. It 
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is claimed for these sets that every British broadcast 
station can be clearly brought in, as well as Conti- 
nental telephony. In addition to these, there is the 
M.H.B.R.3—a three-valve set, and M.H.B.R.4— 
a four-valve set of similar construction but self- 
contained. For those who require extra range, 


The McMichael H.F. transformer. 


an additional H.F. panel has been introduced, 
which, with tuned transformer coupling, greatly 
adds to the range and selectivity of these sets. 

Another M.H. receiver for the broadcast listener- 
in is the “` Everset ” Crystal Receiver. This set 
is designed for variometer tuning, and has a special 
crystal moun.ing which, by slight rotation, will 
definitely reset the crystal. 
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head receivers and loud speakers. A number of 
components useful to the experimenter may also 
be seen at this stand, in particular the multi- 
contact key switches of robust and reliable con- 
struction suitable for use in low frequency circuits. 
Other components are variable condensers, L.F. 
inter-valve transformers, H.F. transformers, re- 
sistances and potentiometers, and connecting 
jacks, together with well designed lightning pro- 
tectors. 


J. Burns, Ltd., Wangye Works, Chadwell 
Heath, Essex. Stand No. 46. 


A complete range of receiving apparatus is 
exhibited here, including four-valve receiving 
sets, and three-valve sets in cabinet, one-valve 
receiving panel in box, crystal sete, amplifiers, 
variable condensers, filament resistances, valve 
holders, ebonite sheet, engraved ebonite dials and 
knobs, ebonite handles, condenser vanes, assort- 
ments of brass turned work, coil holders of a special 
type, L.F. transformers special mottled ebonite 
panels, and Bakolin panels. 


The Bowyer-Lowe Company, Ltd., Letch- 
worth, Herts. Stand No. 6. 


No less than fifteen different models of receiving 
equipment are exhibited by this company, ranging 
from a very simple crystal receiving apparatus,’ 
and advancing step by step to the most elaborate 
models, which are all particularlyefficient and beauti’ 
fully designed. There is a receiving set to meet 


Complete set of finished parts for building a high grude three-valve set, by 
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Messrs. L. McMichael, Lid 


British L. M. Ericsson Manufacturing Co., 
Ltd., 67, Kingsway, W.C. Stand No. 104. 
The range of broadcasting receivers includes 
two types of two-valve sets, a crystal set, three 
and four-valve sete, and a two-valve low frequency 
amplifier. The instruments are of particularly 
robust construction, and the number of tuning 
controls is reduced to a minimum without im- 
pairing the receiving range. This company is 
particularly well known as manufacturers of long 
standing of telephone equipment and consequently 
they are specialiste in the manufacture of telephone 


the requirements of every class of purchaser, all 
of which can be relied upon to function efficiently 
within the limite of the equipment employed in 
their construction. A number of other distinctive 
instruments are also manufactured by this company, 
and should make a special appeal to the experi- 
menter, such as the Audibility Meter, Universal 
Testing Bridge, High Resistance Testing Bridge, and 
apparatus for the calibration of condensers. A 
Wave-trap rejector unit for the elimination of local 
interference, of neat design and simple manipulation, 
is also on view. The use of a wavemeter when 
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tuning in is becoming almost essential when it is 
desired to adjust a complicated receiver. The 


WAVEMETER MARK | 


0 Te 400 marers 


The Bowyer-Lowe Wavemeter,’ 


B.L. wavemeter calibrated for use on short wave- 
lengths is therefore an almost indispensable 
instrument. The home constructor is catered 
for with a complete set of parts for a two-valve 
receiver of simple design. 


The wavetrap interference eliminator, by Meesre. 
Bowyer-Lowe, Co., Ltd 


S. G. Brown, Ltd., Victoria Road, North 
Acton, W.3. Stand No. 102. 
The producte of this firm are too well known 
to’need much introduction. A new type of loud 
speaker, however, is exhibited publicly for the 
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first time which is known as the “‘Frenophone.’’ 
This loud speaker makes use of an entirely new 
principle. It is claimed that it can be employed 
for the amplification of weak signals to great 
loudness and without loss of purity, and thus is 
particularly useful in the reception of broad- 
casting. It depends for its operation upon the 
high degree of friction existing between a moving 
surface of optieal glass and a pad of cork or similar 
substance. The co-efficient of friction, especially 
when the glass surface has been lightly treated 
with a tacky compound, is so high that very 
slight changes in a constantly applied pressure 
between the pad and glass, produces a tangential 
drag between them. Speech currents in the re- 
ceiver coils actuate a telephone reed, to which the 
pad is attached and correspondingly large changes 
on the pull of the pad due to the fluctuating friction 
of the revolving glass dise produce a high degree 
of mechanical amplification which is applied to 
a diaphragm at the base of the trumpet. 


The new Frenophone, by Messrs. S. G. Brown, Ltd. 


Brown Bros., Ltd., Great Eastern Street, 
E.C.2. Stand No. 12. 


The variety of components and instruments 
offered by this company is almost as wide as the 
range of motor parts for which they are well known. 
A useful little booklet of diagrams which they have 
prepared shows clearly the application of every com- 
ponent listed therein. These components are well 
chosen, and represent some of the most efficient 
varieties. With the large sales organisation pos- 
sessed by this company they can be relied upon 
to supply almost any class of radio equipment in 
their capacity as wholesale agents. 
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The Chloride Electrical Storage Co., Ltd., 
Clifton Junction, near Manchester. 
Stand No. 7. 


A complete range of high and low tension batteries 
to suit all requirements are obtainable from this 
company. A number of new types of accumulators 
have been introduced to meet the special require- 
ments of the dull emitter valve, and in particular 
might be mentioned the HZ. type which is capable 
of discharging at the slow rate required for operating 
valves of the dull emitter type and retaining its 
charge under normal working for at least six 
months. It is supplied in a glass container in a 
dry-charged condition, and needs only the addition 
of electrolyte to render it ready for service. A 
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The Exide HZ. type 2-volt cell for use with dull 
emitter valves. It retains its charge for a long 


useful little booklet, prepared for distribution’ 


by this company, on “‘ How to Choose and How to 
Use an Accumulator Battery ” to suit the particular 
requirements of the user, should prove of great 
help when purchasing the battery. A particular 
ieature of the “ Exide ” battery is that frothing 
is entirely avoided. 


T. C. Ball, 39, Windsor Road, Ealing, W.5. 
Stand No. 23. 


A filament resistance of particularly small 
dimensions and designed for panel mounting is 
shown on this stand. It should appeal to all 
those interested in the building of receiving sets. 
It has a very smooth movement, and is operated 
by a simple worm which provides for very critical 
adjustment. Various types are available wound 
to resistances up to 300 ohms, and for uss as a 
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potentiometer an additional terminal is fitted. 
The T.C.B, resistance is particularly durable, 
and owing to its special design a reliable contact 
is assured. 


The T.C.B. resistance by Messrs. T. C. Ball. 


J. A.Coomes & Co., Ltd., Connaught Road, 
Ilford, Essex. Stand No. 91. 

Of special interest at this stand is the three-valve 
‘*Aerophone’”’ receiving set, which makes use 
of a high frequency amplifying circuit on the 
tuned anode principle, and is provided with re- 
actance coupling. The ‘“‘ Aerophone” amplifier 
is a two-valve unit for adding to any two-valve 
receiver, and is intended for loud speaker work. 
Three types of “ lonophone”’ sets consisting of a 
three-valve, two-valve and crystal receivers are 
on view. A useful form of amplifier is also shown 
in which a switch is introduced for making use 
of either one or two valves. A well finished vario- 
meter crystal set, tozether with a number of 
components, are also worthy of inspection. 


The “ Aerophone” receiver by Messrs. 
Coomes & Co., Lid. 


J. A. 


C. Davenport Wireless, Ltd., 99, Clerkenwell} 
Road, E.C.1. Stand No. 35. 


These exhibits comprise a complete range of 
components and sets. Special attention is centred 
on a new headphone receiver of exceptionally 
light construction and possessing magnets and 
windings which it is claimed produce great sensi- 
tiveness and the reduction of distortion to a mini- 
mum. The range of receivers includes a crystab 
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It is claimed that with 
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14” 


Three-valve receiver by Messrs. 


C. Davenport 
Wireless, Ltd. 


this set all the B.B.C. stations can be received with 
sufficient strength to operate a loud speaker, whilst 
the tuning range provides for the reception of 
Continental telephone transmissions. 
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set, valve set, and note magnifiers, whilst of special 
interest is the new D.W.3 regenerative set, 
which is of unique construction, and is marketed 
at a very popular price. 


component parts. A complete range is offered 
to meet the requirements of the home constructor. 


The Eagle Engineering Co., Ltd., Eagle Works, 
Warwick. Stand No. 52. 

The aim in the design of the ‘‘ Chakophone”’ 
receiving set is to produce the highest efficiency 
in action accompanied by simplicity of operation. 
The range of receiving equipment shown by this 
company includes crystal receivers, two-valve 
receivers of various patterns, two-valve power 
amplifiers, a four-valve cabinet receiver, and in 
additon a one-valve set in which a reflex circuit 
is employed. The instruments are manufactured 
in a variety of patterns and cabinets according 
to the taste of the user. The sets are all thoroughly 
good and can be relied upon to give highly efficient 
results. The instruments are built in such a 
manner as to avoid complicated tuning adjustments. 
Accessories of all varieties are offered, including 
complete sets of parts and the many minor com- 
ponents required in instrument construction. 


The Economic Car Light Co., Ltd., 6-18, 
Cromer Street, W.C. Stand No. 10. 
The special interest of this stand is a broadcast 
receiver complete in every respect with three 
low temperature valves and dry battery. This 
set will run for approximately eighty hours before 


Products of Messrs, L. J. Chambers & Co. 


L. J. Chambers & Co., Victoria House, South 
Lambeth Road, S.W.8. Stand No. 48. 
This firm specialises in the manufacture of 


battery renewal is required. The whole apparatus. 
is contained in a polished mahogany cabine 
fitted with a loud speaker. The manufacture, 
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state that within a radius of fifteen miles from a 
broadcasting station no aerial or earth connection 


i : is required, the collection of energy being obtained 


a 
= 
= 
- 


by the inductances in the receiver itself. 


New loud speaker by the Diamond Wireless 
Equipment Co., Ltd. 

Diamond Wireless Equipment Co., Ltd., 
184a, Oxford Street, W.1. Stand No. 9. 
One of the latest products of this Company is 

a new type of loud speaker for use with a specially 
designed two-valve power amplifier, and for 
operation from a valve or crystal set according to 
the distance from the broadcasting station. Another 


Magnetic Crystal Detector by the Diamond Wireless 

Equipment Co., Ltd. 
interesting device is the “‘ Magnetic Crystal Detec- 
tor,’ in which the contacts are held in ad- 
justment by the action of a curved bar magnet. 
A popular model of crystal receiving set, Type 
P.X.L., is a well-built instrument offered at 
a moderate price. 


Ever Ready Company (Great Britain), Ltd., 
esa Place, Holloway, N.7. Stand 
No. 1. 

To meet the requirements of users of the new 
dull emitter type of valve this company, which is 
well known as the manufacturers of all types of 
cells, has introduced a special type of battery. 
sizes are available, having voltages on open 
ircuits between 3, 4, and 5, and operating a single 


PPS pied emitter valve receiver from 500 to 1,000 hours. 


factu” 
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A wide range of all types of cells are available 
which are specially useful for use with wireless 
apparatus. A small type of pocket lamp battery 
is particularly useful for grid cells. A number 
of patterns of H.T. units are shown. The small 
cells (G.W.1. and G.W.2) must not be overlooked by 
the experimenter interested in transmitting, for 
where the power is limited these cells can be used 
economically for the purpose of deriving a high 
potential. Many types of accumulators of the four 
and six-volt type may also be inspected, and_the 
portable models enclosed in metal and wood cases 
are of great interest. 


The “ Ever Ready ” Hercules L.T. Dry Battery. 


Fullers United Electric Works, Ltd., Woodland 
Works, Chadwell Heath. Stand No. 27. 
This well-known firm are making a compre- 
hensive display of wireless apparatus. It includes 


their celebrated ‘‘ Block’’ batteries which, on 
intermittent discharge, give very long service. 
The block construction largely eliminates the risk 
of internal shortening. Their filament resistances 
and potentiometers are extremely compact, and 
in fact are designed to occupy panel space similar 
to that occupied by a valve socket. Coil holders 
for one, two, or three coils provided with friction 
adjustment are well worth inspection. A special 
type of loud speaker is also on view designed to 
give a good volume of sound consistent with the 
maintenance of purity of tone. The Fuller ap- 
paratus is well finished, and every feature has 
been carefully studied with a view to obtaining 


‘really satisfactory results. 
(To be continued.) 


194 THE WIRELESS WORLD AND RADIO REVIEW Novsmser 7, 1923 


Ai) Sor ea TE 


WITH THE 


SOCIETIES 


x ! (io l ț 


Particulars of Membership of any oat) omi 
Societies marked with _an „asterisk 


The Manchester Radio Scientific Society.* 

The annual general meeting was held on October 
3rd. Mr. O. G. Boullen was in the chair. 

The agenda included the election of officers 
for the ensuing twelve months, the Chairman and 
Hon. Secretary having expressed a desire to be 
released from their duties. 

Mr. J. E. Kemp was elected Chairman and Mr. 
G. A. Mercer Hon. Secretary. Mr. J. R. Halliwell 
was re-elected Hon. Treasurer. 

On October 10th, at headquarters, the Society 
was favoured by a visit of Mr. Dan Godfrey, Jr., 
the Director of the Mbnchester Broadcasting 
Station, who gave a very interesting and entertain- 
ing talk on “ Broadcasting.” 

On October 17th, at headquarters, Mr. Bayley 
read a paper on “ Aerials.” 

Recently the members, by the kind invitation 
of Mr. Dan Godfrey, Jr., the Director of the Man- 
chester Broadcasting Station, paid an interesting 
visit to 2 ZY. 

Hon. Sec., G. A. F. Mercer, 116, Burton Road, 
Withington, Manchester. 


Bromley Radio and Experimental Society.* 

The first meeting of the winter session of this 
Society was held at the Society’s headquarters 
on October 8th, when Mr. Cudden gave a very 
interesting lecture on “‘ Valve Rectification, Ampli- 
fication, and the Elimination of Distortion.” 

Hon. Sec., L. R. Stephens, 73, Masons Hill, 
Bromley, Kent. 


Sydenham and Forest Hill Radio Society.” 
Mr. A. C. Huskinson gave his second lecture 

and demonstration before the above Society on 

October 8th, the subject being ‘‘ Condensers.” 

Some fixed condensers of different makes were 
tested, and found to vary 30 per cent. according 
to the marking on them. 

An informal evening on Monday, October 15th, 
was left open for members to bring up their troubles 
for discussion. 

A Morse practice night will be held every Monday 
at 7 p.m. 

Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, 8.E.26. 


The West London Wireless and Experimental 
Association. 

At the meeting held on October 9th, Mr. F. E. 
Stud] demonstrated a converted Mark III* set, 
his subject being ‘ Crystal Reception with Micro- 
phonic Amplification.” 


be obtained on application to the Secretary. 
af iated to the Radio Society of Great Britain, 


At the meeting held on October 16th, Mr Brown, 
of Messrs. Peto Scott, Ltd., demonstrated and 
explained their full unit system. Much interest 
was taken in the various parts, which were minutely 
examined by members present. 

Hon. Sec., Horace W. Cotton, 19, Bushey Road, 
Hayes, Middlesex. 


South Shields and District Radio Club.* 


A meeting of the Club was held on October 10th. 
A short talk was given by the Secretary on a 
“ Simple Crystal Receiver,” embodying the vario- 
meter type of tuner. 

On Wednesday, October 17th, members of the 
Club paid a visit to the South Shields Electrical 
Power Station, by kind permission of Mr. Edgar, 
the Borough Electrical Engineer. 

Hon. Sec., W. Smith, High Dock House, South 
Shields. s 


The Southampton and District Radio Society.’ 


At the meeting of the above Society held on 
Thursday evening, October llth, the speaker was 
Mr. A. Parsons, A.M.I.R.E., who lectured on 
“ Electro-Magnetic Waves.” 

On Thursday evening, October 18th, members 
of the Society were entertained by broadcasti 
from the newly opened station of the B.B.C. at 
Bournemouth. The demonstration was in the 
very able charge of Mr. J. Wansbrough, and the 
apparatus used consisted of a Gecophone two- 
valve cabinet set, with a two-valve power amplifier 
and loud speaker. 

Hon. Sec., P. Sawyer, 55, Waterloo Road, 
Southampton. 


The Leeds Radio Society.* 


The 42nd general meeting was held at the head- 
quarters, The Woodhouse Lane U.M. Church 
Schools, Leeds, on October 12th, Mr. F. Smith 
presiding. After business had been attended to, 
Mr. T. Brown Thomson opened a discussion upon 
‘The Dynatron Valve.” The discussion was 
heartily supported, the President, Mr. A. M. Bage, 
contributing some valuable views upon the theory 
of the Dynatron. 

An instructional meeting was held on October 
19th, Mr. F. Smith lecturing upon “ A Single Valve 
Indoor Aerial Set.” Some apparatus was ex- 
hibited, this including a very serviceable coil 
winder . 

Hon. Sec., D. E. Pettigrew, 37, Mexborough 
Avenue, Leeds. 
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Sheffield and District Wireless Society.* 

At the annual general meeting held on October 
12th, Mr. L. H. Crowther, A.M.LE.E., who has 
served the Society so ably since ite inception, as 
Honorary Secretary, was elected President for the 
coming year. 

Tho retiring President, Mr. F. Lloyd, in reviewing 
the past year, remarked on the impetus that 
wireless interest in Sheffield had received from 
the installation of tho relay station. - 

Hon. Sec., R. Jakeman, ‘‘ Woodville,” Hope, 
N. Sheffield. 


Manchester Wireless Society.* 

On Friday, October 12th, Dr. Stanley Hodgson 
gave his second elementary lecture on Electricity 
as applied to wireless. A very clear explanation 
of the behaviour of the electrons in conductors 
and non-conductors gave the members the im- 
pression that no such things as solids existed. 


Mount Pleasant Radio Research Society. 

On Saturday, October 13th, Capt. Atkinson 
{Radio Engineer to Messrs. Igranic, Ltd.), lectured 
ao the above Society on ‘‘ Winding Duolateral 

ilg.” 

The lecturer concluded with some interesting 
remarks on tuned anode coupling and aerial 
screening, and finally ably answered the several 
questions submitted by the membership. 


The Thornton Heath Radio Society.* 

A“ test evening ” was held at St. Paul’s Hall, 
Thornton Heath, on Monday, October 15th, 
and much useful advice was given to members on 
wiring. 

A short lecture on *“ Accumulators, Ancient 
and Modern,” was given by Mr. A. Ford, followed 
by a discussion on the subject. 

At the meeting held at St. Paul’s Hall on Monday 
October 22nd, several members described their 
sete, which included crystal sets, single-valve 
reflex circuite, 1, 2,3 and 4 valve sete. Mr. Harvey 
kindly brought his four-valve set, which was erected 
on an experimental panel, and gave a very interest- 
ing explanation of the circuit and the various 
components used. 

PES Sec., 72, Bensham Manor Road, Thornton 
eath. 


The Prestwich and District Radio Society.* 

A well-attended meeting of the above Society, 
together with members of the North West Manches- 
ter Radio Society, was held on Monday, October 
l5th, when Mr. Percival,of Messrs. Edison and Swan, 
Ltd., gave a lecture on the construction and manu- 
facture of the different types of their well-known 
valves. 

Hon. Sec., H. A. Wood, Spring Bank, Church 
Lane, Prestwich. : 


Midhurst and District Radio Society.* 

The monthly meeting took place (by courtesy 
of the Chairman, Major F. R. Harding-Newman) 
at Rotherfield House, on Tuesday, October 16th, 
at 3 p.m., Major-General Sir John Daniell, K.C.M.G., 
presiding. Mr. S. F. Broadway gave a most 
helpful talk on ‘‘ Workshop Wrinkles.” 


Sheffield and District Wireless Society .* 
_At a recent meeting of the Society Mr. L. H. 
Crowther gave his presidential addreas and spoke 
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of the aims and functions of a wireless Society, and 
outlined a few of the more recent developments 
in wireless, both in tranamission and reception. 

In conclusion, the President said he would like 
to see the Society develop the experimental side 
of its activities a great deal more. 


The Hornsey and District Wireless Society.* 
Recently about twenty members of this Society 
paid a visit to the Research Laboratories of the 
General Electric Company, Ltd., at Wembley. 
The members highly appreciated the kindness 
and courtesy of Mr. Watson, of the General Electric 
Company, who acted as guide to the party. 

On Monday, October Ist, the Hon. Secretary 
gave an account of his recent experiences in recep- 
tion of American telephony. 

Hon. Sec., Mr. H. Hyams, 188, Nelson Road, 
Hornsey, N.8. 


Battersea and District Radio Society.* 

On Thursday, October 18th, a well-attended 
meeting conducted experiments on the Club’s 
apparatus at the new headquarters. 

If local ‘‘ howling ” continues, the Society are 
to take steps to trace the offenders. 

Hon. Sec., A. E. P. Walters, 31, Holden Street, 
Grayshott Road, Lavender Hill, S.W.11. 


Wolverhampton and District Wireless Society. 
The fortnightly meeting of the above Society, 
held at headquarters on Wednesday, October 10th, 
took the form of a lecture and demonstration by 
Mr. H. Stevens and Mr. H. Taylor on ‘‘ A.J.S. Sots.” 
Hon. Sec., J. A. H. Devey, 232, Great. Brickkiln 
Street, Wolverhampton. 


Barnet and District Radio Society. 

Several new members were enrolled at the 
weekly meeting of the Society which was held 
in the Radio Clubroom, Barnet, on Wednesday 
evening, October 10th. The greater part of the 
evening was taken up by an intensely interesting 
address by the Society’s President, Mr. F. W. 
Watson Baker, who spoke on early experiments 
in wireless transmission and reception. 

On Wednesday evening, October 17th, Mr. C. 
Randall, the Chairman, read an interesting lecture 
on “The Evolution of the Thermionic Valve,” 
supplied by the Cossor Valve Co., and slides were 
shown on the screen by Mr. A. W. Grimmer. Mr. 
Randall afterwards gave an interesting talk on 
“Tracing and Rectifying Faults in Wireless 
Apparatus.” - 

On Wednesday evening, October 24th, the meet- 
ing was informal, and a number of members ex- 
perimented with the Club set. 

Hon. Sec., J. Nokes, ‘“‘ Sunnyside,” Stapylton. 
Road, Barnet. 


Hackney and District Radio Society. 

At our meeting on October llth, Mr. R. M. H. 
Lucy, of Messrs. S. G. Brown, Ltd., lectured on 
*“ Early Relays, Their Applications and Develop- 
ments,” members being able to examine the actual 
instruments under reference whilst the _ lecture 
was in progress. 

The lecturer also dealt with the Brown telephone, 
and demonstrated a receiver which went down on 
a warship during the war. This receiver, after 
being at the bottom of the sea for two years, 
actually receives telephony quite well. l 
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The T.O.T. Radio Association. 

This Association, inaugurated this year in con- 
nection with the staff of the Underground Group 
of Companies, The London General Omnibus 
Company and the allied Tramway Undertakings, 
has, during the course of a few months, enrolled 
upwards of 300 members. 

To cater for the needs of this widely dispersed 
membership, district branches have been formed 
to carry on with the working meetings. 

The first of the district meetings was held at 
the London General Omnibus Company’s Chiswick 
Works on October llth. Upwards of 70 members 
were present, and an instructive two and a half 
hours were spent under the chairmanship of Mr. 
Owen J. Watson, experimental and research 
‘engineer to the London General Omnibus Company. 


The Pretoria Radio Society. 

In spite of many obstacles m the path of the 
wireless enthusiast in South Africa, several radio 
societies already exist in the country, the latest 
to be constituted being the Pretoria Radio Society, 
founded in February last. The facilities for 
experimental work are very meagre, for it must 
be remembered that there is at present no broad- 
casting in the country, and Pretoria is 400 miles 
from the nearest land station. The Society is 
fortunate, however, in the composition of its 
px erning body; the Patron is H.R.H. the 

vernor-Genera]l, the President is His Hon. 
The Administrator of the Transvaal, while the 
list of Vice-Presidents includes the name of the 
Rt. Hon. J. C. Smuts. With such a distinguished 
patronage the future a eed of the Society 
should be assured. 


The Dulwich and District Wireless and 
Experimental Association. 

The above Society had the pleasure of listening 
to a most interesting lecture on ‘“‘ Rejector 
Circuits,” by Mr. Harrie King, at their meeting 
on Monday, October 3rd. Apparatus in the form 
of circuits constructed by Mr. King for this pur- 
pose were then passed round among the members 
for their inspection. 

On Saturday, October 13th, at the new head- 
quarters, the above Association gave a highly 
interesting exhibition and demonstration. This 
consisted of a show of apparatus constructed by 
the members, and a demonstration of an exceedingly 
unique piece of apparatus known as the “ Multi- 
Circuit,” was given and ved most interesting. 

Hon. Sec., Mr. L. Pilbeam, 499, Lordship Lane, 
East Dulwich, S.E.22. 


Honor Oak Park Radio Society. 

The first meeting of the above Society at their 
new headquarters, The Church Parlour, Wesleyan 
Methodist Church, Brockley Rise, S.E.23, took 
place on Friday, October 5th. A lecture was 
given by Mr. Harrie King, the subject of which 
was ‘‘ Rejector Circuits.” 

At a well-attended meeting at headquarters, 
on October 12th, Mr. Saunders (6 SF), of the 
South Norwood Radio Society, gave an interesting 
lecture on ‘‘ A few considerations of Ether, Electrons 
.and Material Phenomena.” 

‘Hon. Sec., G. J. ‘Price, 22, Honor Oak Park, 
S.E.23. 
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Abertillery County School Radio Society. 

At the first meeting of the newly-formed Radio 
Society, held on October 12th, Mr..Ll. Oulton, M.Sc., 
Senior Science Master, delivered a lecture on ‘*‘ The 
Theory of Wireless Work.” 

At the end of the lecture the Head Master (Mr. 
W. D. Lewis-Evans, M.A.) gave a demonstration 
with his own set—H.F. hus Flewelling circuit 
plus L.F.—and the exceptionally loud and pure 
telephony was much appreciated. 

Hon. Sec., Benjamin H. Jones, Bryn Brith, 
Aberbeeg, Mon. 


Tunbridge Wells and District Wireless Society. 

The annual general meeting of the above Society 
was held at the Mikado Café, Vale Road, Tun- 
bridge Wells, which is, in future, to be the head- 
quarters of the Club. 

The Club-room will in future be open to members 
on Monday evenings, when the aerial and Society 
apparatus will be available. 

Hon. Sec., H. Featherstone, A.M.LE.E., 3, 


. Cumberland Gardens, Tunbridge Wells, Kent. 


The Guildford and District Wireless Society. 
On Monday, October 15th, the Club held their 


first meeting. The proceedings commenced with 


an interesting competition, members being invited 
to get the best possible reception from London 
on the Club set, with a time limit of two minutes 
for adjustment. This competition was so popular 
that many entries had to be refused in order to 
pass on to the next pert of the programme, which 
consisted of an auction sale of sets and components 


‘handed in by members of the Club. 


The Chairman, Alderman W. T. Patrick, J.P., 


gave the opening address of the season, pointing 


out the advantages of belonging to a 

The opening speech was followed by a short 
sketch entitled ‘‘ Wireless in the Home,” written 
by Mr. R. C. Patrick, and excellently acted by the 
author and Mr. R. T. Bailey. 

During the greater part of the evening Mr. F. A. 
Love was in charge of a winder for honeycomb 


coils, on which he was winding coils to order. 


North Middlesex Wireless Club. 

A well-attended meeting of this Club was held 
on October 17th at Shaftesbury Hall, Bowes Park, 
N. After some informal discussion among the 
members the chair was taken by Mr. A. G. Arthur. 

Mr. Gartland lectured on some of the newer 


. receiving circuits, chiefly reflex citouits, where one 


valve is made to amplify both at high and low 
frequency. 

At the “ase.of the lecture the Chairman suggested 
that if Mr. Gartland would keep fairly complete 
data of his experiments, perhaps he could evolve 
a circuit for the club panel which would be an 
improvement on the present arrangement. 

Hon. Sec., H. A. Green, 100, Pellatt Grove, 
Wood Green, N.22. 


Rochdale Radio Society. 

On October 17th, a member, Mr. Bannister 
(5 BR), gave a very interesting and instructive 
lecture on ‘“ Wireless Diagrams and Selective 
Receiving Circuits.” 

Meetings are held on: Wednesda Hrsg s 
7.30 p.m. at the Society’s h 
Yeomanry Drill Hall, Richard Street. sree aa 


Hon. Sec. F.. J. Woolfender (5 WY), 68, 


New Road, Littleborough. 
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This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—(1) Each question should be numbered and written on a separate 
sheet on one side of the paper, and addressed ‘‘ Questions and Answers,” Editor, The Wireless World 
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same 
queries have not been dealt with before. (3) AU questions will be answered through the post. Those of 
general interest will also be published. (4) Every question, except those under (5) below, should be 

accompanied by a postal order for ls., or 3s. 6d. for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
ee This coupon should accompany the quéstion submitted, together with a 
addressed envelope. The free coupon ts valid for the current week only. (6) In view of the fact 

Pei tig ee of the circuis and apparatus described in these answers are covered by patents, 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patents. 

(7) Four questions ts the maximum which may be sent in at one time. 


‘*W.A.F.’’ (Oldham) aska (1) For a diagram 
of a certain dual amplification receiver, using ‘‘ tuned 


anode ” instead of transformer coupling for the 
H.F. valves. (2) If he will be able to receive all the 
British tng stations on an indoor aerial 


sketched, using a receiver of the type mentioned above. 
(1) The receiver you mention was designed for 
transformer H.F. coupling and cannot be modified 
S the manner you suggest. We would refer you 
TE 8 on page 212 of the issue of May 19th. 
(2) e think you would have difficulty in doing 
this on the aerial described. 


‘*H.F.L.’’ (Fulham) refers to the chemical 
rectifier described in thts journal for December 30th, 
1922, and asks (1) If the apparatus could be used 
to supply H.T. to a three-valve receiver. (2) and 


(3) For details of a step-down transformer and 


smoothing chokes. 

(1) Yoo, if special care is taken to smooth out 
the A.C. ripple. (2) Detailed instructions for working 
out the dimensions of transformers and choke 
coils are to be found in the “ Wireless Theory ”’ 
section of the issues of July 2let and August Ist 


respectively. 


** SIRKIT ’’ (Accrington) asks (l) For the 
size of wire and number of turne with which to wind 
an H.F. transformer to give selectwe tuning from 
300 to 600 metres. (2) Why he cannot tune in all 
the B.B.C. stations, using a three-cou tuner and a 
tapped H.F. transformer (150-3,000 metres). 

(1) Wind the primary with 75. turns of No, 22 
D.C.C. copper wire on a cylindrical former 3” in 
diameter ; insulate with ane or two layers of 

cloth and wind the secondary as a second 
layer on top of the primary, using the. same number 
of turns and gauge of wire as for the pri 
Tuning should be effected by a 0-0003 uF variable 
condenser. The coils in the di referred to 
are “anode tuning” coils. (2) It is somewhat 


difficult to give an answer to this question, as 
you do not state the number and arrangement 
of the valves used. We would point out, however, 
that efficiency has to be sacrificed in order that a 
single H.F. transformer may function over the 
wavelength range mentioned. 


‘t C.S.” (S.E.18) sends a diagram of a oryetal 
receiver fier, and asks (1) For 
ct (2) What alterations are 
Oe ne ey cere tester ene er 


(1) This arrangement will give good results on 
stations within a radius of 25 miles. If you increase 
the number of turns in the variometer you will 
no doubt be able to dispense with the parallel 
tuning condenser at present used. (2) We would 
refer you to the article on ‘‘ The Construction of 
a One-Valve Dual and Crystal Receiver ” in the issue 
of August 22nd. 


** E.C.I.L.’’ (Portsmouth) asks (1) and (2) 
For information about certain condensers. 

The capacity of a fixed condenser depends upon 
the area of the Plates aa well as their number. 
We would refer you to “ Wireless Theory,” in the 
issue of April 21st, and to the article on ‘‘ Conden- 
sers `° in tho issue of June 9th. 

** J.Y.H.’’ (Harrow) asks what sizes of Igrantc 
cotls are necessary to receive the transmissions from 
NSS (Annapolis). 

For the A.T.I. and secondary use numbers 
1,250 and 1,500 respectively, and for the reaction 
coil a No. 500 coil. You might try a 0-0005 uF 
variable condenser in parallel with your present 
anode coil. A separate heterodyne is an advantage, 
but not a necessity when receiving this station. 
Use for the grid circuit of the heterodyne a No. 1,500 
D.L. coil tuned by a 0-001 uF variable. condenser, 
and for the fixed action coil a No. 750 D.L. coil. 
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‘* H.M.’’ (Manchester) has constructed a three- 
valve receiver according to circuit No. 53 of “ The 
Amateurs’ Book of Wireless Circuits,” and asks 
(1) For a diagram showing the addition of another 
H.F. valve. (2) How to connect a potentsometer 
ón the circuit, tf any advantage is to be gained 

(1) and (2) The diagram is given in Fig. 1. 
You will find the potentiometer useful in controlling 
self-oscillation of the receiver. 


Fig. 1. 
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and for the theory of dual amplification, to articles 
on that subject in the May 12th and May 19th 
issues of this journal. 


F.A.” (Pbrest Gate) referring to the “‘ One- 
Valve Dual and Crystal Receiver” described in 
the issue of August 22nd, asks (1) For the capacity 
of the reaction condenser ‘‘ G,” as he wishes to purchase 
one for panel mounting. (2) For the values of 


condenser “ A” and “S” in Fig. 7, and if any 


“ H.M” (Manchester). A four-valve recewer (two H.F., det., one L.F.,) using tuned anode, 


and with switch for reversing reaction. 


** K.I.C.” (Elm) asks how to construct a former 
suitable for winding duoluteral coils. 

We would refer you to the article on “‘ Lattice- 
Wound Coils ” in the issue of December 11th, 1920. 


** AH.H.” (N.16) asks (1) For a diagram of a 
two-valve and crystal dual amplification receiver 
with certain switching devices. (2) Formulae for 
the inductance values of basket coils and of loaded 
variometers. (3) For particulars of books dealing 
with the theory of crystal rectification and with the 
theory of dual amplification. 

(1) The article om a “ Double Magnification 
Receiver’ in the issue of July 2lst describes a 
receiver of the type required, incorporating the 
maximum amount of switching practicable. (2) 
To calculate the inductance of a basket coil, find the 
mean diameter and number of turns in the coil 
and treat as for a cylindrical coil of that diameter. 
The inductance of a loaded variometer will be the 
sum of the inductances of the’ load coil and of the 
variometer. (3) For the theory of crystal rectifica- 
tion we would refer you to the chapter on ** Contact 
Detectors ” in Dr. Eccles’ “Handbook of Wireless 
Telegraphy and Telephony ” (Benn Bros., Ltd.,) 


advantage ts to. be obtained by the use of two tuning 
condensers. (3) The use of the single-way switch 
to the right of the battery N in Fig. 7 (4) The gauge 
of a sample of wire submitted. 

(1) The zero capacity of the usual fixed and mov- 
ing vane condenser renders this t unsuitable: 
for use as a reaction condenser. (2) Condenser . 
“ A” should have a eapacity of 0-00luF. When 
this condenser is in parallel with the A.T.I., tuning. 
will be coarse, and a vernier condenser “S' 
of 0-000) to 0-0002 uF capacity 1s used to obtain 
better control over the aerial circuit tuning. In 
the receivers in which vondenser “ A *” is in the 
series position only, the tuning range 1s limited. 
(3) This switch cute off the potentiometer current 
when the set is not in use. (4) The gauge of wire 
submitted is No. 34 S.W.G. 


‘*W.N.M.’’ (S.W.7) asks what length of No. 30 
S.W.@. D.C.C. -ie necessary to wind a duolateral 
cow to tune to 2,400 metres. - . i 2 

Tke length required will vary according to 
the number of pegs used, etc. Try winding 250 
turns on a former having an internal diameter 
of 2 ins. if the coil is to be used as an A.T.I. 
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TRANSATLANTIC BROADCAST TESTS. 


By THE 


T is now well known that in this country 

it is possible to hear American Broad- 

casting Stations under favourable con- 

ditions almost any night, but trans- 
missions of British Broadcasting Stations 
have hitherto not met with this success as 
far as reception in the United States is 
concerned. The reason for this is probably 
not to be found in any difference in the 
efficiency of American and British Broad- 
casting Stations, but principally because, 
whereas it is possible to listen in on this side 
to American Broadcast transmissions con- 
ducted at normal broadcasting hours when 
darkness prevails throughout the area to 
be traversed, American listeners would, if 
they listened for British evening trans- 
missions, have to do so during periods of 
daylight on their side. 

In order to test the possibility of British 
broadcasting being received in the United 
States, and the further possibility of con- 
versational transmission between two broad- 
casting stations, one on this side and one 
on the other side of the Atlantic, The 
Wireless World and Radio Review, in con- 
junction with Mr. Arthur H. Lynch, Editor 
of the well-known monthly American journal, 
Radio Broadcast, have jointly promoted 
a series of Transatlantic broadcast tests to 
be conducted between November 26th and 
December 2nd. The British Broadcasting 
Company on this side has welcomed the 


EDITOR. 


scheme in the interests of science, whilst in 
America a number of different broadcasting 
stations have undertaken to broadcast under 
a similar arrangement. It is felt that the 
keenest interest will be taken m these tests 
by amateurs in both countries, and the 
readiness to undertake such a programme by 
the British Broadcasting Company in this 
country and by varicus broadcasting stations 
in America, will be widely appreciated. 

In order to ensure that the transmission 
from England takes place during a period of 
complete darkness across the Atlantic, it 
will be necessary for the stations here to 
be operated in the early hours of the morning, 
but this has not deterred the Broadcasting 
Company from taking a _whole-hearted 
interest in the tests. 

The programme as provisionally arranged 
is as set out below, and whilst full details of 
the American transmissions are not yet to 
hand, these will be published later. 

It must be realised that the tests will be 
in the nature of a scientific experiment, and 
it cannot be foreseen what degree of success 
will be attained. It is hoped, however, that 
all those who listen in, both here and on 
the other side of the Atlantic, will forward 
reports of reception both to The Wireless 
World and Radio Review, at 12/13, Henrietta 
Street, London, W.C.2, and to Radio Broad- 
cast, at Doubleday, Page & Co., 120, West 
Thirty-second Street, New York, U.S.A. 


Time G.M.T. Date Remarks. 
0300 to 0345 Nov. England transmitting from 


26th all stations simultaneously. 
Wave- Call 
length. sign. 
0345 to 0355 London 363m. 2 LO 
0355 to 0405 Bournemouth 385 m. 6 BM 
0405 to 0415 Cardiff 353m. 5 WA 
0415 to 0425 Glasgow 415m. 5SC 
0425 to 0435 Birmingham 423m. 5IT 
0435 to 0445 Newcastle 400m. 5 NO 
0445 to 0455 Manchester 370m. 2 ZY 
0505 to 0515 Aberdeen 495m. 2 BD 


The wavelengths are provisional. Final details 
will be cabled to America at the eleventh hour if 
this is necessary. America will cable to us as to 
which station is best received in the States. If 
no station.is received, the PESE RIIS following 


will be cancelled. - ... 
0300 to 0330 Nov. America will anami to us 
27th for test purposes. We will 


cablo to America results of 
reception in England. 


Time G.M.T. Date Remarks. 
0300 to 0400 Nov. England will transmit to 
28th America. Addresses will be 
broadcast to America from 
some notable person or 
persons from this side. 


America will transmit a reply 
to the addresses delivered 
on the morning of the 28th. 
It is suggested that Mr. 
Secretary Hughes would 
be a welcome speaker from 
the English point of view. 


0300 to 0400 Nov. 
29th 


Dec. 
2nd 


0300 Attempt at two-way com- 
munication. England to 
transmit 0300-0305, 0310- 
0315 .and so „on every 
alternate 5 minutes until 


communication established. 


America will conversely 
tranamit 0305-0310, 0315- 
0320, ete. 
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THE SUPERSONIC HETERODYNE RECEIVER. 


The reception of shortZwaves in a really practical and efficient manner is 

rapidly becoming of great importance, and a considerable amount of experi- 

mental work has been done towards the solution of this urgent problem. 

Although the supersonic heterodyne arrangement is considerably used in 

America it has received but scanty attention from British experimenters, and 

being a most fascinating circuit to handle, these notes are written in the hope 
that more interest may b2 aroused. 


By W. S. BARRELL. 


T is of course obvious that in the 

majority of cases some form of amplifi- 

cation is necessary, but it is unfor- 

tunately true that the methods usually 
employed for medium and long wave recep- 
tion are very inefficient when applied to 
waves of 200 metres and under. 

It may perhaps be 
instructive to review 
the general methods 
of amplification, and 
briefly consider their 
limitations when ap- 
plied to short wave 
working. 

For long wave re- 
ception, radio or high 
frequency amplifica- 
tion is probably the 
most satisfactory, 
and the range of a re- 
ceiving station can 
be considerably in- 
creased by its use. 
The loss in efficiency 
which is experienced 
when this method of amplification is applied 
to short waves is in the main due to stray 
capacity effects which shunt away a con- 
siderable amount of energy. 

Parenthetically, this decrease in amplifi- 
cation may have been noted by experimenters 
when working on the lower limit of their 
amplifiers, and if a performance curve were 
drawn it would be found to fall off very 
rapidly toward the lower wavelengths. — 

This stray capacity acts as a partial 
short circuit across the transformers or 
resistances, according to the type of coupling 
employed, and as the wavelength is decreased 
the more pronounced this becomes. This 
is at once evident if it is borne in mind 


Fig. 1. 


Circuit principle of the Supersonic 
Heterodyne Receiver. 


that a condenser may be considered as 


having a resistance proportional to C 
where for any given condenser the only 
variable is the frequency “ n.” In addition 
to the capacity due to adjacent wires 
(which it may be 
mentioned can be 
somewhat reduced by 
careful design) the 
valve itself has a de- 
finite capacity be- 
tween its electrodes 
and leading-in wires, 
and is greater in 
valves designed in 
such a way that the 
filament, grid and 
anode wires are led 
out through one 
pinch and cap, as in 
the “R?” types. 
This inter-electrode 
capacity, though re- 
latively so small that 
its effect may be neglected in long wave 
workihg, becomes quite a serious factor 
when dealing with short waves. Valves 
having their leading-in wires arranged as in 
the ‘‘V.24” types have a considerably 
lower total internal capacity. 

The limitations to the use of audio or 
low frequency amplification are mainly due 
to two factors; firstly, the inherent noise 
in the amplifier itself which limits the number 
of stages which can be used, and secondly, 
the peculiarities of the rectifier. 

The reader is no doubt aware that the 
rectified current in the anode circuit of the 
rectifier is very approximately proportional 
to the square of voltage applied to the grid. 
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It is therefore at once apparent that the 
efficiency of the rectifier decreases greatly 
with weak signals until some minimum 
is reached below which the rectifier ceases 
to operate as such. Low frequency am- 
plification is of very little use with really 
weak signals, and in any case will not 
materially increase the receiving range of 
a station. It is mainly useful for application 
to signals which have already been rectified, 
but are insufficiently loud to read through 
local noise. 

A further difficulty in short wave working 
which may be mentioned is that due to 
movements of the hands or body of the 


operator near the apparatus. Changes in 
capacity are thus o—,, 

caused, which, al- oH 40 

though small, are suffi- = 


cient to change the ` 
tuning and thus reduce o 
the received signals. = FF 
The method of re- ‘a 
ception now to be 
described was first 
applied to short wave 
working by Major E. 
H. Armstrong, and is 
known as the Arm- 
strong supersonic 
heterodyne. 


The fundamental 
principles of the Arm- 
strong circuit may be 
broadly expressed by 
saying that the fre- 
quency of the incoming 
signal is suitably reduced to some lower 
super-audible frequency which admits of 
easy amplification. In effect this means 
that the wavelength of the received signal 
has been lengthened to some desired value. 
Having effected this change of frequency 
the current is then passed through an 
amplifier and finally rectified and made 
audible in the usual way. 

The first problem with which one is con- 
fronted consists then of finding some easy 
means of changing the frequency of the 
incoming signals. Fortunately this is 
quite easy of solution, and can be effected 
by means of an independent heterodyne 
and rectifier. 

Fig. 1 explains the working of the principles 
involved. A is a radio frequency amplifier 
which for preference should be tuned, and 
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Fig 2. 
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which for the purpose of illustration will be 
assumed to have been so designed as to 
operate at maximum efficiency on a fre- 
quency of, say, 100,000 cycles per second, 
which of course is equivalent to a 3,000 
metre wave. L,C is the usual tuned circuit 
and is tuned to the frequency of the in- 
coming wave it is desired to receive. For 
the purpose of illustration this will be given 
a value of 3,000,000 cycles per second, 
which is equivalent to a wavelength of 
100 metres. O is an mdependent heterodyne. 
Now it will be readily seen that when O 
is arranged to oscillate at a frequency 
of 2,900,000 or 3,100,000 per second these 
oscillations will combine with the incoming 
o signals and produce a 
beat frequency of 
100,000 per second. 
Rectification will be 
performed by the valve 
V,, and a 100,000 
ejeje- cycle component is 
DETECTOR ! produced in the pri- 
ie watices , Mary of the transfor- 
ı mer T. This current 
ı is then amplified to the 
t desired degree and fin- 
' ally rectified by the 
; second detector V}. 


From this brief 
' Teview of the prin- 
;  Ciples involved it will 
be seen that the difħ- 
culties associated with 
short wave reception 
have been met in an 
extremely novel and ingenious way, 
and the method can be applied to 
the reception of spark, telephony and 
continuous waves. For C.W. reception, 
however, a second heteorodyne should be 
made to act on the last detector V,. It 
will at once be recognised that the trans- 
formation of frequency from a high to a 
low value has eliminated many difficulties 
since from this point onward a long wave 
is being amplified, m the present instance 
3,000 metres. In other words the beats 
are treated as the signal. 
This system of reception can be summarised. 
as embracing the followmg steps. 

First. — Heterodyning; producing a 
combination with the incoming signal and 
heterodyne such that when rectified a 
super audible beat frequency is produced. 
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Second.—Amplification of the beats by 
a radio frequency amplifier, which for 
preference should be tuned. 

Third.—Rectification. 

And if desired, or if a loud speaker 
is being used, low frequency amplification 
by the usual means. 

Although all this sounds rather formidable 
when given in detail it is not so ternble, 
as will be seen later. ; 

It may, perhaps, be somewhat difficult 
to understand how any system utilising a 
heterodyne can be used to receive telephony, 
particularly as the experimenter’s previous 
experience will have taught him that this is 
associated with hopelessly mutilated speech. 
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Simply explained, the reason is that in 
the system under review the beat frequency 
is so much higher than is usual in the ordinary 
circuit, and in consequence several „beats 
per wave train are produced. In practice, 
provided the beat frequency is maintained 
above 50,000 per second, the characteristic 
of the transmitter will be retained. 

Throughout these notes a separate hetero- 
dyne is shown in use, and speaking generally, 
this is to be preferred. The reason is that 
although self-heterodyne may be employed 
its use involves a certain amount of mis- 
tuning, with some consequent loss in 
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are tuned by condensers, 
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efficiency. In Fig. 2 is shown the 
frequency changing components of the 
circuit. 


As the amplifier has to work on one definite 
main frequency, resistance couplings will 
in general be found less efficient than trans- 
formers or tuned anodes. The experimenter 
can please himself as to the number of 
stages used, but it is recommended that 
three be the minimum, for it seems that 
a certain loss is experienced during the 
process of frequency transforming, and this 
must be made up in the amplifier. 

The next part of the circuit to be con- 
sidered is the coupling between the rectifier. 
and the amplifier. Assuming as before 


eee ee ee ee ee ee oe aG 


AMPLIFIER 


Fig. 3. Practical layout of the units. 


that the beat frequency is 100,000 per 
second, and that the amplifier operates 
at maximum efficiency on this value, the 
transformer should be tuned to this frequency 
also. Once adjusted, this tuning will need | 
no further attention. In the complete 
diagram of connections, Fig. 3, the primary 
and secondary of the coupling transformer 
and in con- 
sequence of sharp tuning the distance 
between them can be widened with increased 
selectivity. Correctly handled this circuit 
is very selective, and atmospherics are less 
troublesome than usual. 

If the reader has grasped the theoretical 
considerations so far described, he will at 
once see what adjustments are necessary 
should he desire to make use of a radio- 
frequency amplifier already in his possession. 
All that is necessary is to adjust the beat 
frequency to the best value for the particular 
amplifier, and finally bring the coupling 
transformer into tune. 


Complete constructional details for building a Supersonic Heterodyne Receiver will be given 
in later issues. 


A USEFUL DEVICE 


TTENTION is frequently drawn 
in this journal to the necessity 
for correctly adjusting the grid 
potentials of low frequency ampli- 

fying valves, and it is a little surprising that 
such a large number of instruments are to 
be seen in which this matter apparently has 
not received the attention of the designer. 
In order to provide the requisite degree of 
negative potential bias, it is customary to 
connect the filament resistance in the 


{General Wireless, Ltd. 


Fig. 1. Attachment for providing grid potential 
and resistance across transformer winding. 


negative lead of the filament heating battery, 
and although this partly secures the required 
effect, a serious drawback is that the grid 
potential is varied with every change of 
filament resistance setting, and consequently 
when making adjustments of filament current 
one is really bringing about considerable 
changes of grid potential. Whether or not 
the resistance is in the negative or positive 
lead, it is as a rule necessary to provide a 
small cell in the grid lead to give the necessary 
potential so that the valve is operated on 
the correct point of its characteristic curve, 
and distortion minimised. 

To meet this requirement, a useful device 
has recently made its appearance, and is 
intended for fitting to instruments, where 
no such provision is made, without tampering 
with the existing wiring. 
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Fig. x shows the arrangement and its 
design so that it can be plugged into the 
valve holder and the valve reinserted in the 
sockets provided, whilst a small cell of 
unique clip-in type gives the requisite bias. 

Another very distinctive feature of this 
fitment is the provision of clips to carry a 
standard leak resistance. This is so con- 
nected to the valve sockets that it is in fact 
across the transformer secondary. It is 
well known that iron-core transformers do 
not amplify uniformly on note frequencies, 
and the fitting of the leak across the second- 
ary, whilst slightly reducing the degree of 
amplification, greatly reduces distortion due 
to this cause. 

Another component of interest (Fig. 2), 1s 
a low frequency amplifying unit completely 
wired up and carrying a valve which is so 
built that it can either be attached to an 
existing receiver or assembled behind the 
panel when a new instrument is being 
constructed. This unit is also fitted with 
transformer secondary leak and grid biasing 
cell for the purpose of eliminating distortion. 


Fig: 2. 
grid battery and resistance across transformer 
secondary to minimise distortion. 


One stage low frequency unit providing 


—— 


—— 
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DESIGN FOR A CABINET RECEIVER. 


(Continued from page 134, October 31st, 1923.) 


T is not necessary to give an exhaustive 
description of the methods to employ 
in the workshop for making up the 
receiver as the detailed drawings convey 
all the information that is needed to the 
reader who has acquired a limited amount 


t 


placed temporarily in position to ensure that 
all holes have been correctly located and to 
avoid the necessity of having to make re- 
adjustments with some of the apparatus 
secured to the panel. 

The front panel should prove quite 


iim 


ee 


Front and rear views of back panel which carries the amplifying apparatus. 


of skill in the working of ebonite. It might be 
mentioned at the onset, however, that 
when attempting a job of this kind the im- 
portance of accurate working cannot be 
over-emphasised, and the most necessary 
of the few tools required are a steel square, 
rule and dividers. 

Detailed drawings* show the positions 
and sizes of all holes to be drilled, and the 
two panels should be completely prepared 
and rubbed down before assembly is com- 
menced, though all components should be 


* Seo page 132, October 31st, 1923, for scale 
drawing of front panel. 


easy to build as it carries only a few 
components. A screw head of each 
condenser, and also a screw and nut specially 
attached in the case of the reaction coupling, 
will indicate the setting of the dials without 
the use of engraved lines. The positions 
for the engraving of the five words must be 
clearly marked in pencil on the face of the 
rubbed-down panel, and passed to an 
engraver with instructions as to size of letters, 
which on such a large panel may be }in. 
The final rubbing down may be carried out 
with medium or coarse carborundum cloth, 
and a good finish may be obtained by rubbing 
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Dimensional drawings of back panel and various füments. (See p. 210) 
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in straight lines to produce faint parallel 29 § 


vertical scratches. 

The strip of contacts is not really difficult 
to make up. Small pieces of brass strip 
-are:soldered into the slots of 2BA cheese- 
headed screws, using “ killed salts ’’(scrap 
.zinc dissolved in hydrochloric acid) as a 


Detatls for making the spring contacts. 


‘flux. These are then held in recessed holes 
in an ebonite strip in which cross saw-cuts 
have been made to allow the contact pieces 
to enter and to prevent them from turning. 
These saw-cuts must not be taken any deeper 
than is necessary or the ebonite will be 
‘weakened and in any case a piece of brass 
must be attached along one edge of the 
-ebonite to prevent it bending. The strip of 
contacts must be held 
quite rigidly in posi- 
tion by the rods and 
bracket, and if it is 
found to possess play, 
an additional bracket 
should be fitted to 
one of the ends, for 
trouble will be experi- 
enced when bringing 
the two panels to 
register when fitting 
them together if the 
; contacts are not per- 
ten A i fectly stable. Another 
way of overcoming the 
difficulty, should it arise, is to attach a pair 
‘of tapering wooden guides to the base of 
the cabinet so that the stnp is brought 
to a correct position when the panel is 
inserted. 

In wiring up the front panel it is necessary 
to avoid any of the leads projecting higher 
than the instruments, for they may foul 
leads on the back panel when assembled. 
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Simple transformer-coupled set. 


Circuit in which L.F. amplification can be obtained either with 


resistances or transformers. 
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Two practical wiring diagrams. The resistance L.F. amplifying apparatus is omitted in the upper figure. 
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No. 16 S.W.G. tinned copper only snould be 
used as the leads are somewhat long, and 
they must be strong enough to remain in 
position. The wire must be straightened by 
stretching and soldered where necessary 
with soft tinman’s solder. It is as well to 
place a piece of wet cloth along the contact 
blades to prevent them from becoming 
detached when soldering to the stems of the 
screws. In wiring up the outside coil of the 
reaction coupling the writer removed the 
pair of terminals and inserted short screws, 


General view : 
condensers. T. Grid cells. 8, 9, 10 and 11. 
14. Grid leak of detector valve. 
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15, 16 and 17. Anode resistances. 
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the variometer it might be mentioned that 
a piece of No. 16 S.W.G. wire should be 
hammered round the square part of the 
spindle and soldered to prevent the diat 
from scraping on the face of the 5/16 in. 
panel. 

The building of the back panel should 
not present difficulties though the wiring 
up, if provision is made for transformer or 
resistance coupling, is distinctly complicated. 
The inexperienced constructor is advised 
to drill all the holes shown in the drawing 


1, 2 and 3. Transformers. 4. Switch. 5. H.T. Condenser. 6. Loud speaker and grid feed 
Filament resistances. 


12 and 13. Grid leaks of L.F. valves. 
18. Transformer secondary shunt 


resistance. 19. Transformer primary condenser. 20. Grid condenser. 21. Connector clips. 


not for the purpose of making connection, 
but in order to support the connections 
for wiring up. To these connections the ends 
of the ‘stationary windmg can be soldered. 
A terminal which is provided on one of the 
aluminium supports must on no account 
be earth connected, and it is as well to throw 
off the short wire which connects the pair 
of supports together. While dealing with 


and to assemble only the apparatus required 
for transformer coupling. This gives quite 
simple wiring, and he can add the resistance 
amplifier when dusired. 

The eight clips can be made from good 
springy bronze, and may take some time, 
though not difficult to construct, and there 
are many types of clip connectors on the 
market which might be adapted. When 
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wiring up one must guard against running 
wires by routes that will prevent the removal 
of resistances and grid cells, and also care 
must be taken to see that they do not foul 
leads or apparatus on the front panel, which 
can be tested by clipping the two panels 
together. 


Practical wiring of front panel. 


The following are the drilling sizes of the 
holes which bear letters in the working 
drawings. Back panel: A. Drill 3” dia. 
B. Dril }” dia. C. Drill 3,” dia. and 
countersink on top side for No. 4 B.A. 
screws. D. Drill ” dia. and countersink 
on top side for No. 6 wood screws. E. Drill 
3° dia. F. Drill 4” dia. and countersink on 
top side for No. 8 B.A. screws. K. Drill 34” 
dia. L. Drill ,,” dia. 

Tapped holes: G. Tap. No. 5 B.A. x 
$s" deep. H. Tap No. 7 B.A. x #4” deep, 


Contact strip: A. Drill ” dia. and 
counterbore 44” dia. x ” deep. B. Drill 
yo" dia. C. Drill "dia. D. Drill $” dia. 
and countersink for No. 4 B.A. screws. 
E. Tap 4 B.A. x }” deep. 
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In the drawings given on page 206 the 
top figure shows the setting out of the holes 
for securing all of the components for both 
the transformer and resistance method of 
low frequency amplification, as viewed from 
the side to which the apparatus is to be 
attached. The bracket and . connector 
mounting strip are also shown, together with 
the spacing rod for holding the connector 
strip, a bracket for fixing the grid cells in 
position, and a small terminal piece for 
holding down the spring clips. 


Preliminary tests can be made by standing 
the two panels together, and when every- 
thing is in order they can be transferred 
to the cabinet and secured to substantial 
vertical filets, mounting the front panel 
first so that it is possible to more easily 
observe that the contacts are correctly 
engaging. 


Sockets may be mounted underneath the 
cabinet so that they can be plugged into 
along the back and connection made by 
means of short flexible leads passing through 
holes in the base. 


It is intended that the operation of the 
receiver should be simple, though one must 
appreciate that the scttings will be ex- 
tremely critical when receiving from distant 
stations. The “O” on the variometer dial 
is a position where the rotor and stator are 
at maximum inductive coupling, and in 
view of the high degree of capacity coupling 
present with this type of instrument, tests 
should be made by reversing the connections 
to the stator to find the arrangement which 
gives smooth reaction effects. In an in- 
strument fitted with both resistances and 
transformers for amplifying it will be found 
that much tighter reaction-coupling is neces- 
sary when the resistances are in circuit 
owing to the reduced plate current, and, of 
course, the setting of the reaction coupling 
will need to be altered as changes are made 
with the condensers in order that oscillation 
may be maintained, if required, and howling 
avoided. 


There may be many who, although not 
desirous of making a receiver exactly to the 
details given, owing to considerations of 
cost or requirement, may, in the reading 
of this article, have gleaned some ideas 
concerning certain points in design or circuit 
arrangement. 
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NEW TYPES 


GREAT drawback attendant upon 

the use of valves in wireless 

receiving apparátus is the necessity 

for having accumulators to heat 
the filaments. 

For a given temperature various sub- 
stances when used for filament construction 
emit electrons to different degrees. Tung- 
sten, for instance, will emit about 0-3 amperes 
per square centimetre at a temperature of 
about 2,200 degrees centigrade. This rate 
of emission is far exceeded by thorium, 
from which, at a lower temperature, the 
emission is many thousandfold that of 
tungsten. In the construction of many of 
the new types of dull emitter valve thorium 
treated tungsten is used for filament con- 
struction. In the B.T.H. new type “ B.5”’ 
valve a special process applied to the tungsten 
flament enables a layer of thorium to be 
deposited on the surface and its great 
emitting properties utilised. The result is 
a valve requiring but 
1/15th of the wattage 
to heat its filament 
which is needed by 
what is generally 
known as the “R” 
type valve, the latter 
requiring about 2:6 
watts. The “B.5” 
valve takes 0-18 watts 
or 0:06 amperes at 
3 volts. This at once 
makes it a practical 
scheme to dispense 
with accumulators 
with their inherent 
charging difficulties. 
Their place can be 
taken by dry batteries 
of reasonable size and 
cost, which can supply 
the current needed 
for two or three valves 
for several weeks of 
intermittent use. 

When used as a 
detector, an anode 
voltage of 20/40 is 
advisable, and when 
connected in the 
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OF VALVES. 


amplifier circuit the plate voltage should be 
between 40 and 8o. 

Another new receiving valve is the “ B.4 ” 
with a filament consuming 0-25 amperes 
at 6 volts, which is designed to have low 
anode resistance and high amplification 
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“BS” dull-emitter valves. 


“oa” 
manufactured by British Thomson-Houston Co. Ltd. 
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factor, and although working as a detector, 
it is particularly suitable for use as a power 
amplifier for loud speaker work, and needs 
an anode voltage of 100. It is advisable 
to use this valve with a grid biasing voltage 
of minus 4 or 5, which ensures operation 
at the correct point of the characteristic curve. 
Both of these valves are fitted with the. 
standard 4-pin caps. 

Another new valve of interest is the. 
“ Wecovalve.’’ In spite of the small dimen- 
sions of its electrodes, the valves are well 
constructed and quite robust. Designed 
to work with a filament current of 0-25 
amperes, the voltage required was found 
to vary over a number of valves tested 
from about 0-8 to 1 volt. The operating 
characteristic of. this valve is somewhat 
similar to that of the “ V.24,” with the 
exception of course that the saturation 
current at normal filament wattage is much 
less in the case of the ‘‘ Wecovalve.”’ 
Operating in a two-valve amplifier (one 
H.F. and detector), and using an anode. 
potential of 40 volts, quite satisfactory - 
results were obtained. 
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LOOSE COUPLERS—III. 


By W. JAMES. 


(Continued from page 180 of previous issue). 


Loose Couplers (continued). 

(G). A particularly neat loose coupler is 
illustrated in Fig. 15. The lower coil has 
a bank winding which is tapped. Connection 
is made with the plug and sockets to be seen 
on the right-hand side of the illustration. 
The secondary coil is pivoted, and the 
coupling is varied by swinging this coil 
outwards. The knob is provided for this 
purpose. It will be noticed the coil has a 
stud switch fitted so that the inductance 
of the coil in circuit 1s easily changed. 

Another coupler is illustrated in Fig. 16. 
The large outer coil is tapped and connections 
made with a plug and sockets. 
This coil may he swung on a 
knuckle joint, giving movement 
outwards and/or sideways. The 
inside coil is fitted with clamping 
pieces, and it is not tapped. 
Different coils may be connected or 
removed in a few moments. 

(H) A variable inductance, which 
is especially useful in a trans- 
mitter, is given in Fig. 17. It 
-consists of a cylindrical] coil C, from 
which tappings are taken to the 
sockets secured to the ebonite strip 
D. On the top of the coil is 
fixed a flat coil, such as a pancake 
-or spiral, marked A, and a similar 
coil, B, is provided and is pivoted 
so that the coupling between coils 
A and B is easily variable. It 
‘should be arranged that the in- 
ductance variation possible with 
the variometer (coils A and B) 
-exceeds that between the tappings. 
Then we have a_ continuously 
‘variable inductance. Coils A and 
B are connected in series, and 
with the main coil C. 

A simple construction is illus- 
trated in Fig. 18. The outer coil 
consists of a winding of heavy 
gauge copper wire in grooves 
turned in the ebonite former. The 


| 


winding is tapped, and connections are 
made to the stud switch. A smaller coil is 
mounted on the spindle which is shown in 
the figure, and the coupling is varied by 
sliding the coil in or out. The outer coil 
could be joined in the aerial circuit and 
the inner coil in the grid circuit of the 
transmitter. 

(1) When it is possible to provide the 
same value of capacity in two tuned circuits, 
the tuning is made easier by using an arrange- 
ment such as that of Fig. 19. Here the 
variometers F and H are fixed to the 
bracket E. A gear-wheel is fastened to both 
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variometer spindles A, C. The centre gear- 
wheel B is mounted in mesh with both the 
larger wheels, and is attached to the knob D. 
When the knob is turned, the rotors G and J 
are both turned together. Consequently 
the inductance of each variometer remains 
equal. This arrangement is particularly 
useful for tuning two valve plate circuits 
simultaneously. The metal plate K prevents 
interaction between the coils. 

(J) When a fairly loose variable coupling 
is required, it has been found convenient 
to use coupling coils built as shown in Fig. 20. 
In the simplest arrangements, two coils 
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Fig. 16. Another sort of coupler. 


such as the one illustrated are constructed, 
and one of these is fixed, while the other is 
mounted in order that it may be turned. 
A slot is cut in a piece of ebonite tube or 
rod, one end of the wire is fixed, and then 
it is wound in the direction of the arrows, 
resulting in a double D, or a figure 8 winding. 
The coupling between two such coils is 
greatest when both windings run in the 
same direction As one of them is turned, 
the coupling is reduċed, because the voltage 
generated in one portion of the winding 
opposes that generated in the other. It 
is much easier to construct a variable coupling 
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of this description than to arrange one coil 
to slide within another, but it should be 
remembered that the coupling will be fairly 
loose. Of course the whole of the inductance 


© 


This sort of tapped coil, with variometer, 
is often used in small transmitters. 


required in the circuits is not provided 
by the coupling coils. Separate coils, which 
may be fixed to provide a permanent loose 
coupling between them, or fixed so that they 
are not coupled, are provided. These may 
be tapped if desired. The capacity coupling 
between the coupled windings with .this 
construction is very small indeed. 


Fig. 18. A coupling unit, suitable for low-power. 
short-wavelength transmitters. (H. W. Sullivan, Idd, ) 
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(K) Those who prefer inductances of the 
basket type may find it convenient to con- 
struct their couplers or transformers in 
this way. A simple arrangement, pro- 


Fig. 19. Two variometers, operated through gearing by a single 
knob. 


viding a fixed coupling, is shown in Fig. 21. 
The two coils are marked P and S. This sort 
of construction is convenient for coupling 
valves arranged to operate as high-frequency 
amplifiers, when it is called a high-frequency 
transformer. The capacity between the 
windings is small. . 

A number of these basket windings may 
be placed side by side on a rod, as in Fig. 22. 


Fig. 2. A transformer. 


useful high-frequency 


To easily tune the windings, using only 
a small capacity variable condenser, tappings 
are taken from the coils. It is generally 


better to connect the switch to leave the | 


unused portions of the windings open. 
The high-frequency resistance, and the 
capacity coupling are increased if the basket 
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coils are placed too close together ; a spacing 
of } inch is satisfactory. 

The connections with the circuit should be 
made for a maximum energy transfer, and 
this will be so when the capacity 
and magnetic couplings assist. 


ms Fig. 20. A D or figure 8 coupling coil. 


= The fact that losses are caused 
through poor construction should 
be borne in mind and the com- 
ponents designed to keep the 
effective resistance and stray coupling as 
small as possible. It is a good plan to place 
the coupling unit in a box lined with copper 
foil when it is feared that other apparatus, 


Fig. 22. When a number of basket coils are employed 
in a transformer, they should be spaced to reduce 
self-capacity. 


or electrical disturbances may produce 
undesirable effects. The metal lining may 
be earthed, or connected with a point of 
fixed potential. The metal itself should not 
be too close to the coils, preferably not less 
than two or three inches. 


Readers who visit the Wireless 
.- Exhibition, and who visit Stand 


No. 53, will have the opportunity of 
examining the new Wireless Press 
books. 
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The Sheffield Relay Station. 

The official opening of the new relay station 
at Sheffield has been arranged for Friday, Novem- 
be: 16th. 


Norwegian Music from Aberdeen. 

As a number of listeners-in in Scandinavia have 
reported reception of Aberdeen broadcasting, a 
special programme of Norwegian music is to be 
broadcast from the Northern Station on November 
27th. 


South African Wireless Company. 

The Wireless Company of South Africa, with a 
capital of £560,000,has been registered at Capetown. 
The Chairman is Sir Drummond Chaplin, and 
included on the Board are Colonel Childs (Vice- 
Chairman and joint Managing Director), Sir 
Jeremiah Wilson, the ex-Postmaster-General, and 
Mr. Harold Penrose, joint Managing Director. 


A a6 cQ.”’ 

An interesting message was intercepted recently 
by a correspondent at the Hague, Holland, who 
was surprised to hear the following :— 

“CQ de OFD When you hear our signals ok 
pse write our calls to the Editor of The Wireless 
World and Radio Review. Tks beforehand GN 
de OFD ONY et OMX de OFD GN.” 

Our correspondent was using a two-valve set. 


Wireless Unity in France. 

A French Wireless Union has been formed at 
a general meeting of experts, professionals and 
amateurs. ‘The object of the new body is to 
protect the interests of all wireless users, to provide 
resources for research work and to maintain 
France’s present position in the field of radio. 


A New Sussex Radio Society. 

A Society is now being formed m the Bognor 
district, and those in the neighbourhood who are 
interested are requested to communicate with 
Major Page, Bognor and District Radio Society, 
“ Frognal,” Middleton, near Bognor, Sussex. 


The All-British Wireless Exhibition. 

The All-British Wireless Exhibition was opened 
on Thursday, November 8th, at the White City, 
by His Majesty’s Postmaster-General, Sir Laming 
Worthington-Evans. The illustration on the 
next page shows Sir Laming before the micro- 
phone in the demonstration hall. 

After the Exhibition had been declared open, 
the Postmaster-General, together with a number 


AROUND THE 
WIRELESS WORLD 


SAFO SHOTS HHH S FORT EESSOTHSIOCER EeNNN RAZED OAy- 2 


of other guests, was entertained to a Juncheon by 
the promoters of the Exhikition, the National 
Association of Radio Manufacturers, whose chair- 
man, Mr. Burney, acted as host. Mr. Burney, in 
proposing a toast to Sir Laming Worthington-Evans, 
spoke of the satisfaction which had been felt by all 
concerned at the able manner in which he had 
handled the very difficult problems relating to 
broadcasting which confronted him on his-appoint- 
ment to the office of Postmaster-General. 

Mr. Burney said that, speaking for those manu- 
facturers whom he represented, they had not 
received all the consideration, perhaps, which they 
had looked for, but nevertheless as a compromise 
it could not be regarded as other than a satisfactory 
solution to a very difficult situation. l 

Sir Laming Worthington-Evans, replying, said 
that he hoped to see the manufacture of wireless 
instruments and components become a great and 
successful All-British industry. With reference to 
criticisms that had been made concerning the 
Broadcasting Committee, he emphasised the 
difficulties of the problem they had been called on 
to solve, and though the results might not satisfy 
all parties, he thought the conclusions would 
ultimately be adopted. It was difficult for a 
Postmaster-General to deal with the protection of 
manufactures, but if the next General Election was 
@ success, he or his successor would be relieved of 
that great burden. 

The British Broadcasting Company was doing a 
good public service without making an undue 
profit—he had seen to that part of it. (Laughter.), 
With regard to the new constructional licence, he 
was very gratified at the quick response of the 
public. He had heen faced with two alternatives : 
the first was to appoint sleuth hounds to hunt down 
the “‘ pirates’ ; the second was to say, in effect, 
“ Your present licence does not apply to your case, 
but we believe that you are honest.” This appeal 
had met with a great response, for at the end of 
September there were 180,000 license holders, but 
during October 298,000 permits were taken out, and 
the total to-day was 492,000. He would not be 
content until this number was doubled or quad- 
rupled, for every cottage, no matter how humble, 
should possess a receiving set. He urged manu- 
facturers to go forward, and, by means of reduced 
prices and greater sales, extend British manufacture 
and employment in the interest of the welfare of 
the nation. 

Mr. Reith replied on behalf of the British Broad- 
casting Company, and spoke of the determination 
of the Company to go ahead and surmount, or, if 
they could not surmount, circumvent every 
obstacle in their path. 
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The B.B.C.’s New Licence. 


The terms of the agreement between the 
Postmaster-General and the British Broadcasting 
Company signed on October Ist, states that :— 

“ The Company’s licence of January 18th. last is 
extended until the end of 1926, and the Company 
is debarred from receiving ‘money or any valuable 
consideration from any person in respect of the 
transmission of messages by means of the licensed 
apparatus,’ except with the written consent of 
the Postmaster-General. The Company, however, 
may receive a consideration for broadcasting 
names of publishers and prices of matter which is 
broadcast, or for broadcasting commercial in- 
formation approved by the Postmaster-General ; 
and may broadcast without payment concerts, 
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At the All- British Wireless Exhibition, Shepherd’s Bush. 
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ing members is to be returned. The sums to be 
payable by members to the Company are as 
follows :— 


$: d. 

Crystal set .. ei y ® 
Microphonic amplifier without using valves 5 0 
Crystal set and one valve .. is ~~ o) AE 
Crystal set and two valves .. el S: E 
One valve set re y sei TER ae SS 
Two valve set rar eo AD © 
Set adapted for more eg two gii es, a 

further sum for each additional valve 

holder of sa; se a 5 0 
Low frequency valve amplifier (per valve 

holder) sá 7 2 see T 5 0 
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‘Photo Press. 


The Postmaster-General, Sir Laming Worthington- 


Evans is here seen examining the latest type of broadcasting microphone. 


theatrical entertainments or other broadcast matter 
given in public.” 

The Company may work any of the stations 
at any time subject to discontinuance at certain 
times during which the working of Government 
wireless or any other licensed undertaking might 
be interfered with. 

Dealers in wireless apparatus exclusively of 
British manufacture are entitled to become members 
of the Company. The deposit of £50 paid by exist- 


No sum is payable on 
loud speakers, and valves. 

The agreement also sets out the prices of 
licences to listeners-in and the financial arrange- 
ments made between the Postmaster-Genera 
and the Company. No other licence for broad- 
casting is to be issued before January Ist, 1925, 
providing that meanwhile the Company supplies 
a satisfactory broadcasting service and erects 
additional stations where reasonably required. 


telephone earpieces, 
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WEDNESDAY, NOVEMBER 14th. 

To'tenham Wireless Society. At 8 p.m. At the Institute, 
ro, Bruce Grove, Tottenham, N.17. Special Demonstration of 
Gambrell Inductances by Messrs. Eustace Watkins, Ltd. 

Clapham Park Wireless and Scientific Society. At 8 p.m. At 
67, Balham High Road. Lecture: “ Rejector Circuits.” By 
Mr. Perey W. Harris. 

Ham and District Radio Society. At 7.30 p.m. At the 
Church Army, Social Centre. Lecture: “ Low Frequency 


Amplifying.’”’ 

P Ean el Radio Society. Lecture, “ Polarised Light.” By 
Dr. J. J. Fox, O.B.E., F.1.C. 

8 ockpor: Wireless Society. At “ The 
Development of the Exchange Mr. A. 
Roberts. 

Edinburgh and District Radio Society. Lecture: " Theoretical 
Principles of Radio Transmission.” y Mr. M. G. Scroggie, B.Sc. 

Manchester Radio Seientific Society. At 7 p.m. At 16, Todd 
Street. Lecture: ‘Capacity Effects in Radio Telegraphic 
Circuits.” By Mr. Halliwell. 


THURSDAY, NOVEMBER 15th. 
and District Radio Society. Lecture: “The Internal 
Economy of a Wireless Society.’ By Mr. Geo. Sutton, A.M.I.E.E. 

Luton Wireless Society, At 8 p.m. At the Luton Road Boys’ 
School. Exhibit and Demonstration by Mr. W. J. How. 

Ilford and District Radio Society. Lecture: ‘‘ Reception of Long- 
Distance Telephony.” By Miss Denton. 

The Derby Wireless Club. At 7.30 p.m. Lecture: “ Elementary 

« Wireless.” By Mr. F. J. Allen. 

Manchester Wireless Society. At 7.30 p.m. At Houldsworth Hall. 
Lecture : “ Amplifiers.” By Mr. J. Hollingworth, 
M.A., B.Sc. (Eng.). 

Association of South Norwood and District. At the Stanley 
Hall, South Norwood Hill. Discussion: ‘ Reaction.” Opened 
by Mr. E. A. Saunders. 

Stoke-on-Trent Wireless and Experimental Society. Lecture by 
Mr. J. V. Brittain, B.Sc. jas 


FRIDAY, NOVEMBER 16th. 


Institution of Electrical Engineers (London Students’ Section). 

At7 p.m. At the Institution of Electrical Engineers. Lecture: 

ea ag Forest Talking Film.” By Mr.C. F. Elwell, M.LE.E., 

The Wembley Wireless Society. At 8 p.m. At Park Lane School 
Lecture: “ Distortion.” By Mr. L. V. Goodson, B.Sc. 

and District Wireless Society. At 7.30 p.m. At the 

Dept. of Applied Science, St. George’s Square. Lecture: 
* Amplifiers.”” By Mr. J. Hollingworth, M.A. 

Leeds - io Society. At 7.30 p.m. At the Woodhouse Vane 
United Methodist Church Schools. Lecture: “ A Three-Valve 
Receiver.” By Mr. R. E. Timms (Hon. Treasurer). 

District Radio Society. At 8 p.m. Lecture: 

By Mr. I. S. Spain. 


7.30 p.m. Lecture: 
Telephone System.’’ 


“ X-Rays.” 
Radio Highgate. At 7.45 p.m. At the rgrg Club, 
South Grove. Sale of Apparatus. 


SATURDAY, NOVEMBER 17th. 
TOT Radio Association. At 7 p.m. At L.G.O.C., Camberwell 


arage 
TUESDAY, NOVEMBER 20th. 
Plymouth Wireless and Scientific Society, At 8 p.m. At the 
Y.M.C.A., Old Town Street. Lecture: * Power Amplifiers 
and Loud Speakers.’ By Mr. Heal. 


a M M o M u uiia 


Calls Heard. 


Windsor. 

2 AH, 2 GG, 2 HF, 21D, 2 KEF, 2 ET, 28H, 2 8R, 28Z, 2 T8, 
2 WA, 2 WJ, 2 YH, 5BV, 508, 5GA, 510, 5LF, 5 PO, 5 VD, 
6 BV, 6 DK, 6 HD, 6 NI, 6 QZ, 8 (Single v.). (S. T. Nottley). 
Lee, S.E.12. 

2 AN, 2 AQ, 2 BZ, 2 FQ, 2FU, 2 27X, 2 ET, 2 KZ, 2 LW, 
2 LT, 2 NQ, 2 PX, 2 VW, 2 VP Zou, 2 2 D, 2 QQ, 2 QU, 2 SF, 
2 DV, 2 Xİ, 2 XR, 2 KK, 2 ÉF, 2 YH, 5 A0, 5 DT, 2 FP, 2 NM, 
5 HY. (P. W. Marriage). 
Leeds. 

2 MC, 2 OK, 2 UZ, 5 AW, 6 OW, 5 PR, 5 8Z, 5 DP. 5 JA, 5 UR(?), 
6MK, 6 MD, 6DP, 8 AB. (D—1 L.F.) (R. Lawson.) 
sabed, FN. 2 GG, 2IF, 230, 2 LV, 2 NM, 20D, 2 PP(?), 2 QN 

® 9 9 h i] 
282, 2 VF, 2 WA, 2XD, 2 ZK, 2ZU, 5DC, 5LC, NT. 
(1 H.F. and D.) (J. W. Shepherd). 
Kirkcaldv, N.B. 
2DF, 2 FN 


2 HF, 2 JF, 2 JP An 2NK, 20M, 2 PP, 
C8, 0 DV, 0 XP. (1 H.F. & D.) 
(A. Shiclds). 
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Nottingham. 

2 AO, 2 2 FN, 2 GV, 2 GZ, 2 HM, 2 KA, 2 LW, 2 OD, 2 8A, 
2 2 WA, 2 WZ, 2 KZ, 2 ZU, 5 CX, 5 HM, 5 KO, 5 LO, 5 LH, 
5 MU, STW, 8 BQ, 8 CD. (Single v i DE Flewelling Circuit). 


arpenter, § HZ.) 
Upper Bangor, N.W. 
211?) (or 2 YD, 2 KF, 2 KS, 2 UF, 2 VF, 2 ZK, 5 AY, 5 BF, 


5 SCR. 5 DC, 5 KF ote BORG) (or 5 NF), 50T, 50W, 
5 UU, 5 XY, 6 DD (?), 6 KK, 6 NI, 6 OK(?). (J. C. Hughes-Roberts). 

Mr. H. Collin, of Bille icay, Essex, states that during the last 
three years, without inte-mission, very considerable interference 
has been taking place in his neighbourhood covering a wavelength 
band of fiom 200 to 230 metres. He hopes that this note will 


assist him and his wireless neighbours to locate the source of 
interference. 


Broadcasting. 


ADCAST FROM THE 


REGULAR PROGRAMMES ARE BRO 
FOLLOWING EUROPEAN STATIONS : 


GREAT : 

LONDON $ 10, 363 metres; MANCHESTER 2 ZY, 370 metres ; 
BIRMINGHAM SIT, 423 metres; CARDIFF 5 WA, 353 metres; 
NEWOASTLE 2 N9, 400 metres; @ LA) 415 metres; 
ABERDEEN 2 BD, 497 metres ; BOURNEMOUTH 6 BM, 485 metres. 
Pe eet daily programmes. Weekdays, 11.30 to 12.30 p.m. 
(2 LO only), 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 to 5 p.m., 
8.30 to 10.30 p.m. 


FRANCE. 5 
PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m, 
Weather Forecasts; 10.53 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time Signal and Weather Forecast; 12.0 noon, Live- 
stock prices; 3.40 p.m. (Saturday excepted) ; Financial report. 
5.30 p.m. (Saturday excepted) Bourse Closing Prices ; 6.10 p.m., 
Concert or Address ; 7 p.m., Weather Forecast : 7.20 p.m.( Sunday), 
Concert and Address; 10.10 p.m., General Weather Forecast. 

Francaise de 


PARIS (Co ophonie 

“ Radiola’), SKK, 1,780 metres. Daily, 12.30 p.m., Cotton, Oil 
and Café Prices, News, Concert; 1.45 p.m., First Bourse Report ; 
4.30 p.m., Bourse Closing Prices; 4.45 p-m., Concert; 3.45 p-m., 


News and Racing Results; 8.30 to 9.30 p.m., News; 9.10 p.m., 


Concert; ro p.m. to 10.45 p.m., Radio Dance Music. 
ECOLE SUPERIEURE des Postes et Télégraphes, 450 metres 
.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to 10 p.m. 


uesday and Thursday), Tests (Music, etc.) ; 2.30 p.m. to 7.30 p.m. 
(Saturday), Tests (Music etc.). 
LYON 3,100 metres. 

Gramophone Records. 
BELGIUM. 


BRUSSELS, BAV, 1,100 metres. 1 p.m. to 5.30 p.m., Meteoro- 
ogical Forecast ; 9 p.m. (Tuesday), Concert. 


HOLLAND. 
THE BAGTE POGG. Temporarily ig Ye 
THE HAG eussen Laboratory), PCUU, 1,070 metres, 


9.40 to 10.40 a.m. (Sunday), Concert; 9.40 to 10.40 p.i., Concert; 


Daily, 9.45 a.m. to 10.15 a.m., 


7.45 to 10 p.m. (Thursday), Concert. 

THE HAGUE (Velthuisen), PCKK, 1,070 metres. 8.40 to 
9.40p.m. (Friday), Concert. 

U MUIDEN delraad), POMM, 1,050 metres. Saturday, 


8.40 to 9.40 p.m., Concert. 
AMSTERDAM, PA 5, 1,100 metres (Irregular). 10 to Ix a.m., 
Concert; 5 to 6.30 p.m., Concer t; 8.10 to 9.10 p.m., Concert. 


D 
LYNGBY, OXE. 2,400 metres. 
(Sunday excepted). 
GERMANY 


BERLIN (Koenigswusterhausen), LP, 4,000 metres. (Sunday), 
Io to 11 a.m., Music and Lecture ; 2,700 metres 11 a.m. to 12 noon, 
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
S h; 11.30 a.m. to 12.30 p.m., Music and Speech ; 4 to 4.30 p-m., 


ews 
EBERSWALDE, 2,930 metres. Daily, 12 to I pms Address 
and Concert; 7 to 8 p.m., Address and Concert; (Thursday and 
Saturday), 5.30 to 6.30 p.m., Concert. 


. CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 7 a.m., 11 a.m. and 3 p.m. 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m., 
and g p.m., Concert. 

KBEL, (pear Prague), 1,000 metres. Daily, 6.20 p.m., Concert 
Meteorological Report and News. 


7.30 p.m. to 8.45 p.m., Concert 


: SWITZERLAND. 
GENEVA. HB 1 (Radio Club de Genève). Temporarily suspended. 
LAUS HB 2, 1,100 metres. Tuesday, Thursday, Saturday, 
p.m, Concert; Monday, Wednesday, Friday and Saturday 
p-m., Concert. 


SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular). 12 to I p.m., Tests 
MADRID, PTT, 400 to 700 metres. 4 to 5 pm., lests. 
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Radio Society of Great Britain. 


THE NEW CONSTITUTION OF THE RADIO 
SOCIETY OF GREAT BRITAIN. 


The reorganisation of the Radio Society of Great 
Britain has been proceeding during the past few 
months and a scheme has been evolved which will, 
it is thought, be appropriate to the national 
character of the Society and give solidarity to the 
amateur movement. 


The old Wireless Society of London, when it 
resumed work after the war, found wireless trans- 
formed by the improvements in radiotelephony 
and other applications of the three-electrode 
thermionic valve. The increased interest in wireless 
science caused an influx of members, of whom 
many were resident far from London, and the 
title of the Society became a misnomer. As a 
consequence the Society was re-named last year 
the Radio Society of Great Britain. The new 
name is only one indication of its national scope 
for as a fact there are now more than 200 Societies 
affiliated to it, and the Prince of Wales has honoured 
the Society by becoming its Patron. 


Since the change of name took place a first 
draft of new Memorandum and Articles of Associa- 
tion has been drawn up. The new constitution 
takes cognisance of the facts that— 


(lL) The Radio Society of Great Britain as 
it stands has a membership extending all 
over the country. 


(2) The Affiliated Societies ought to have a 
more direct voice than at present in national 
matters affecting them. 

(3) The Affiliated Societies must have complete 
autonomy. 


Draft copies of the new constitution will shortly 
be submitted to the Society in General Meeting 
and to the Affiliated Societies. 


Meanwhile a summary of the scheme proposed 
may be of interest. It provides that the affairs 
of the Radio Socicty will be managed by a Councii 
of about twenty, meeting in London, and the 
relations between the Affiliated Societies and the 
Radio Society will be managed by a General 
Committee of about forty members meeting in 
various centres in turn. The Council will be 
elected partly by the members of the Radio Society 
(metropolitan and provincial) and partly by the 
General Committee. The General Committee itself 
will be elected mainly by the Affiliated Societies 
but will comprise two or three members nominated 
by the Radio Society. The subscription rates 
will remain approximately as at present, namely 
a guinea per annum from each member and from 
each Affiliated Socicty. The Radio Society will 
be financially responsible for the administrative 
expenses of both bodies. 

All nation-wide matters will be referred to the 
General Committee and action will be taken by 
the Council upon the advice of the General Com- 
mittee. In order to ensure singleness of purpose 
the Council will conduct all negotiations with the 
Government or with other bodies on matters 


when the national unity must be preserved and 
emphasised. 

These are times of great stress for the amateur 
movement. A large public is growing up which 
tends to be unsympathetic to the experimenter. 
If, therefore, any clash of the interests of the 
listener-in and the experimenter should unfortu- 
nately occur, the case for the experimenter ought 
to be presented with a single voice. It is hoped 
that all experimenters will rally to the new con- 
stitution of the Radio Society mee Britain. 

(Signed) W . ECCLES. 


TRANSMITTERS AND RELAY SECTION. 


Calibration Waves. 

The work of the Transmitters and Relay Section 
of the Radio Society has proved very interesting to 
more than one hundred members of the Section. 
The reports show that both transmitting and 
receiving apparatus is being rapidly brought into 
condition and that skill is being developed in 
picking up distant transmitters in spite of had 
QRN and QRM. The gist of these reports is being 
circulated privately to each of the transmitters 
concerned. But it is evident that some of the 
greatest difficulties arise from uncertainty of wave- 
length, and therefore a number of members of the 
section have asked for help in this matter. Two 
ways of helping have been considered and these wil} 
be tried in turn. The first method to be tested 
will consist in transmitting calibration signals 
from the London station of the Radio Society on 
various wavelengths. The start will be made 
at midnight on Wednesday next, November 14th. 
The Radio Society station will transmit from 2400 
G.M.T. to 0005, on approximately 180 metres, 
from 0010 to 0015 on approximately 200 metres, 
and from 0020 to 0025 on approximately 220 metres. 
These calibration signals will be followed in about 
ten minutes by a message indicating the precise 
wavelength actually transmitted. Members of the 
Section will receive special circulars of instraction 
and other information about these signals, which 
will be repeated on future occasions and for other 
wavelengths as may be required. 


“ Radio Malabar.’’ 

An interesting description of the high power 
wireless station of Bandoeng, Java, appeared 
in a recent issue of the Times. This station, 
known generally as ‘“‘ Radio Malabar,” is situated 
in a ravine of the Malabar Mountain, and uses two 
steep mountain-sides as aerial supports. The 
actual height of the aerials is some 2,000 ft. above 
the station and 6,600 ft. above sea level. No tower 
could reach this altitude, and hence the Malabar 
station has an immense advant 

The Poulsen arc installation transmits with a 
power of 2,400 kilowatts, which is probably 
higher than that employed by any other station 
in the world. 
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(Continued from p. 193 of previous issue.) 


Falk, Stadelmann & Co., Ltd., 83-87, Farring- 
don Road, E.C.1. Stand No. 79. 

This Company manufacture the Efescaphone 
receiving equipments. They have a crystal set 
which is introduced to meet the demand’ for a 
simple receiving set, well made, and offered at a 
reasonable price. A crystal and valve set is also 
shown which makes use of a reflex circuit arranged 
to provide high and low frequency amplification 
with crystal detection, and it is claimed that it 
will operate a loud speaker within a distance of 
10 to 15 miles from a broadcasting station. One, 
two, and three-valve sets of particularly neat, ap- 
pearance can also be inspected, built either as 
enclosed cabinets or housed in box work with or 
without lid, or for attaching to the wall. A par- 
ticularly neat power amplifier designed to be 
portable, and with a key for throwing one or two 
valves in circuit, is of interest, the valves being 
enclosed beneath the panel. A feature associated 
with all the Efescaphone receiving sets is the ex- 
ceptionally neat layout and compactness, and 
the departure, in the design of the cabinet work, 
from conventional lines. 


The Efescaphone crystal and valve set, making use of 
dual amplification. 


Messrs. Fallons, The Condenser People, 
230a, Hermitage Road, N.4. Stand No. 11. 

As specialists in the manufacture of dielectric 
variable condensers, Messrs. Fallons offer reliable 
instruments at moderate prices. Their condensers 


are probably well known to most builders of 
receiving sets, and, of recent introduction, is the 
“ Duanode ’’ Condenser which consists essentially 
of two condensers assembled on a common spindle 
with the object of effecting the tuning of two 
circuits simultaneously 
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The Duanode variable condenser by the Fallon 
Condenser Co. 


Messrs. Harwell, Ltd., 28, John Street, 
Theobald’s Road, W.C.1. Stand No. 44. 
This firm specialises in the manufacture of 
wireless component parts, and the materials 
generally used by manufacturers of wireless ap- 
paratus. Their products include mica, micanite 
sheets, mouldings, tubes and washers, bakelised 
paper, boards and tubes, varnished paper, ebonite 
and fibre sheets, rods and tubes. As agents for 
the Belleroid electric insulating materials, and 
also for the Precision Screw Co., Ltd., they can 
offer the manufacturer of wireless apparatus 
excellent service by way of producing small machine 
parts and moulded insulating materials. 


Ltd., Twyford 
Lane, N.W.10. 


Messrs. General Radio Co., 
Abbey Works, Acton 
Stand No. 74. 

Among the components to be seen at this stand, 
undoubtedly the most interesting is the “ G.R.C.” 
Type 71 Variometer, which has been carefully 
designed to eliminate losses. Variometer tuning 
is certainly the most efficient method, and is 
still very popular for reception of broadcasting. 
The contacts between the rotating spindles and 
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the stationary winding of the terminals is particu- 
larly well carried out by means of tight wire loops. 
These variometers, which are of particularly fine 
construction, are used in the building of “‘ G.R.C.”’ 
Receivers, and mention might be made of the 
Type 16 two-valve set which is particularly beauti- 
ful in appearance, and although it embodies high 
frequency amplification, it is easy to manipulate. 


G.R.C. Cabinet Set by the General Radio Co., Ltd. 


Messrs. The Hart Accumu- 
lator Co., Ltd., Marsh- 
gate Lane, Stratford, E.15. 
Stand No. 32. 

Hart Cells for use in high and 
low tension batteries are well 
known, and the manufacturers 
have a reputation for producing 
accumulator batteries of the 
highest grade. A wide range of 
small accumulator cells assembled 
into batteries of various voltages 
for supplying plate current in 
receiving sets are of special 
nterest. These cells are designed 
for severe work, such as may be 
occasioned when employed on 
ships’ wireless installations, and 
are constructed in a durable 
way to withstand the rough 
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handling they may receive during transit for 
recharging. The small cells in sealed glass boxes 
are also extremely useful in low power valve 
transmitting apparatus. A number of portable 


Two-valve receiver by Messrs. W. J. Henderson. 


batteries in celluloid and glass boxes, and suitable 
crating, can be inspected, while a number of special 
types designed essentially for motor car purposes, 
are easily portable. 


Messrs. W. J. Henderson & Co., 351, Fulham 
Road, South Kensington, S.W.10. Stand 
No. 2. 

Attention should be directed in particular to 
the two-valve receiver and two-volt amplifier 
exhibited at this stand. The former is designed to 
give maximum efficiency over a wide band of wave- 
lengths with extreme simplicity of control. and 
can be relied upon for reception from continental 
telephony stations, as well as those of the Broad- 
casting Company. The two-stage power amplifier 
is fitted with a key for varying the degree of 
amplification, and it can be operated from a crystal 
receiver where the distance from the transmitting 
station does not exceed 10 miles. 


Messrs. Hart Collins, Ltd., 38a, Bessborough 
Street, Westminster, S.W.1. Stand No. 24. 
Considerable attention has been devoted to the 
design of a really useful four-valve receiver, which 
is self-contained, and enclosed in a _ well-finished 
cabinet. Simplicity of operation has been foremost 
in the development of the design without loss of 
efficiency. The problem of accommodating the 
accumulator battery within the cabinet of the set 
presents difficulties, particularly with regard to 
corrosion arising from the acid fumes from the 
battery. This has been overcome by enclosing the 


Cabinet receiver by Messrs. Hart Collins, Ltd. 
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battery in a well-sealed compartment, which is 
treated with an anti-sulphuric compound. The 
arrangement of the panel is such that it is easily 
adapted for fitting to almost any cabinet container, 
and this the manufacturers are prepared to carry 
out when required. 


Messrs. J. E. Hough, Ltd., Edison Bell Works, 
Glengall Road, S.E.15. Stand No. 36. 
Prominent among the exhibits is the model 
“B” Crystal Set, an extremely substantial article 
of good workmanship. The tuning is effected with 
the use of the Edison Bell variometer, while the 
crystal detector is a twin arrangement. By the 
use of twin crystals one is not tempted con- 
tinually to reset the detector in the hope of obtain- 
ing improvement, for so long as one crystal gives 
better results than the other, then the inferior one 
needs resetting. A socket is provided in order 
that inductance coils may be plugged in to extend 
the tuning range of the receiver. A special 
amplifier is built for use in conjunction with this 
crystal set for operating a loud speaker. A wide 
range of components and mouldings are also 
exhibited, and should make a special appeal to 
manufacturers of wireless apparatus. 


EDISON BELL 
SERIES CONNECTOR 


eee a 


Ingenious plug connectors of Messrs. J. E. Hough, Ltd. 


Messrs. Igranic Electric Co., Ltd., Bedford. 
Stand No. 43. 

This company is responsible for the introduction 
of filament resistances and potentiometers of 
particularly clever design, which, if required, are 
fitted with vernier adjustments which may prove 
very useful for controlling the filament current of 
a high frequency valve or for obtaining the critical 
current adjustment often needed with valves of the 
soft variety. When it is desired to replace the 
ordinary “ R ” type of valve with one of the dull 
emitter type, additional resistance may be easily 
attached to one ofthe brackets of the rheostat. 
This is a particularly convenient arrangement, and 
the method of attachment extremely simple, whilst 
a variable clip on the additional resistance gives 
the approximate setting, and final adjustment is 
made on the variable resistance itself. Many other 
useful accessories manufactured by this company 
might be mentioned. The low frequency intervalve 
transformer, the special gimbal mounting for 
inductance coils, an extension handle for critically 
adjusting vernier condensers, and the new ‘S.R.”’ 
type variometer. The introduction of an instru- 
ment arranged to provide filament heating current 


221 


The Igranie intervalce transformer, 


irom A.C. mains is a distinct advance, and will be 
at once appreciated by all those who have 
alternating current supply available and experience 
difficulty with accumulator charging. The step- 
down transformation includes certain circuit 
arrangements that effectively suppress A.C. noises. 
The device, which is known as the Igranic A.C. 
Valve Light Set, will probably prove of very 
considerable interest. 


The Igrani? Gimbal 3-coil holder. 


Alfred Graham & Co., St. Andrews Works, 
Crofton Park, S.E.4. Stand No. 113. 
The display of Amplion loud speakers is particu- 
larly comprehensive, covering as it does the entire 


222 


field of loud speaking application, The ‘* Amplion 
Junior ” is a very popular model, while the types 
A.R.1, 3, 5 and 7, are of unique design. These 
instruments are arranged for alternative wall 
or table use. The 1924 design of the “ Music 
Master ” includes new features of a distinctive 
character. Apart from the improved electrical 
movement, an acoustic conduit merits attention. 
The tone arm is now of stamped metal, and the 
trumpet is constructed of oak or mahogany. 
Between the metal conduit and the wood horn 
a substantial rubber bush is interposed which 
it is claimed has the effect of damping out undue 
resonance. Another model almost as popular as 
the *‘Amplion Junior”’ is the “Dragon,” types 
A.R. 17 and 19, with oak or mahogany trumpet, 
and we learn that this loud speaker is meeting with 
favour in Canada, the United States, and abroad 
generally where the ‘“‘ Amplion”’ is asserting its 
supremacy. Adapted specially for lecture rooms 
and concert halls, styles A.R. 29, 31, 45 and 47, 
are exhibited. These instruments are of the straight 
horn pattern which, from a purely acoustic stand- 
point, must be preferred to the bent design of 
horn. The improvements embodied in the 1924 
manufactures include a modified electro-magnetic 
system such as the mass of the magnets, the section 
of the laminated pole pieces and coil winding 
have been slightly modified. The diaphragm, 
instead of being rigidly clamped as hitherto, is 
simply retained in place without the imposition of 
stress or strain other than that due to the magnetic 
pole, so that the diaphragm is rendered less periodic 
than is ordinarily the case. 
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Amplion portable loud speaker by Messrs. Alfred 
Graham & Co. 


A new portable model which, when closed, 
measures only 13 x 7$ x7 ins., is of special interes*. 
It is arranged to be easily collapsible, and is fitted 
with a tripod stand. The display of Amplion 
loud speakers is particularly comprehensive,covering 
as it does the entire field of loud speaker applica- 
tion. 


THE WIRELESS WORLD AND RADIO REVIEW 


NOVEMBER 14, 1923 


Messrs. Metropolitan Vickers Electrical 
Co., Ltd., Trafford Park, Manchester. 
Stand No. 98. 

The Cosmos receivers include models to suit 
all requirements. They are designed on the unit 
principle. For instance, the two-valve set type 
V.S.1 consists of a two-valve tuner unit united with 


Cabinet Receiver by Messrs. Metropolitan Vickers 
Electrical Co., Ltd. 


the necessary batteries and telephones. The 
addition of a two-valve power amplifier unit 
converts this into the four-valve set, type V.S.2. 
The units may be used by themselves or assembled 
in an outer case, or, if desired, in a cabinet enclosing 
a loud speaker. It is thus seen that-one may start 
with the least expensive valve set which can be 
added to as desired. 

Cosmos sets employ dual amplification circuits, 
and an increase in amplification range is claimed, 
with a reduction in cost and expense of upkeep, 
and the reaction is made use of in a manner which 
complies with Post Office requirements. In the 
design of the note magnifier, the utmost attention 
has been given to producing the clearest possible 
reproduction of speech and music as rendered 
from the loud speaker. 

A Cosmos Radiophone six-valve set, type V.4, 
is now available. It is fitted with self-contained 
frame aerial, and also terminals for connecting up 
to outside aerial and earth lead. The set is intended 
particular:y for use in flats or buildings where an 
outside aerial cannot be conveniently erected, 
and consequently makes use of three high frequency 
amplifying valves. A carborundum crystal is 
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used for detection, and is followed by not less than 
three low frequency amplifying valves. The high 
frequency circuits are tuned simultaneously by 
the movement of a single knob, while the crystal 
detector is of a particularly stable variety and does 
not need critical adjustment. The low frequency 
amolifying circuits have been specially designed to 
give the clearest and purest reproduction. Break- 
jacks are made use of in order to alter the number 
of magnifving valves in circuit. 

A range of units, Cosmos Radio Bricks, has been 
introduced for the purpose of catering for the 
experimenter, for by setting up a combination 
of the various units he can build a receiver em- 
bodving any desired circuit principle. A book of 
diagrams of suggested circuits is available with 
these units to serve as a guide to the beginner who 
is unacquainted with the more standard circuits. 
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Marone variable condenser with specially shaped 
plates and variometer by Messrs. J. Macdonald & Co. 


Messrs. The Mullard Radio Valve Co., Ltd., 
45, Nightingale Lane, Balham, S.W.12. 
Stand No. 90. 

The complete range of Mullard Radio Valves 
may be seen, including Ora, R, L.F.Ora, P.A., 
small and large transmitting types, and also the 
special high power Mullard silica valve. At the 
present time considerable interest is taken in the 
new Mullard “ Wecovalve ” which is a dull emitter 
of very small dimensions. Mullard resistances 
grid leaks, condensers, and headphones can be 
inspected. 


J. Macdonald & Co., 2, High Street, Camden 
Town, N.W.1. Stand No. 28. 

Of special interest probably is the Maxone 
special valve holder in which the connection to 
the grid leak is broken and terminals are inserted 
on the side for inserting a grid bias, which should 
prove quite useful provided the cells used for the 
purpose are adequately insulated. 

Another item is the Maxone coil tuner, which is 
a clever device and is built for clipping on to the 
side of an inductance in order to provide critical 
adjustment. The Maxone vernier variable con- 
denser has specially shaped plates to provide 
fine adjustment as it advances from zero. 

The manufactures of this Company include 
complete cabinet sets, and the “ Clarabut ° model 
is a particularly attractive receiver. 
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Masone coil tuner and valve holder in which terminals 
are provided for fitting grid cells. 


The National Wireless and Electric Co., 
Church Road, Acton, W.3. Stand 30. 
As a complete range of apparatus and accessories, 
the exhibits of this firm are interesting, and prices 
competitive. The “ Gnat” Super Crystal set is 
claimed to have a receiving range of over 40 miles, 
and makes use of the “ National Super ” crystal 
combination. Two more useful components are 
a note magnifier and high frequency amplifier 
for adding to the crystal set. One, two, and three- 
valve sets of good design are offered, whilst com- 
plete sets of parts for assembly are available, 
together with a good variety of well-designed 
componeats for the home constructor. 


Three-valve receiver by the}National Wireless and 
Electric Co. 


Messrs. W. G. Pye & Co., Granta Works, 
Montague Road, Cambridge. Stand No. 92. 
A feature of the exhibits is a special type of 
tuning coil which is designed to have a minimum 
of self capacity. These coils are of very robust 
construction, and are fitted with the usual two-pin 
connector. 
Messrs. Pye manufacture an anti-capacity switch 
designed for ordinary mounting and suitable for 
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use in high and low frequency circuits and of a 
construction providing good rubbing contacts. 
Complete receiving sets for two, three and four 
valves, covering a wavelength range from 300 to 
3,400 metres, mounted in cabinets of various 
designs, and (if required) with a self-contained 
loud speaker, may be inspected, together with a 
number of unit valve panels which can be used 


Inductances and intervalve transformers by Messrs. 
W. G. Pye & Co. 


for putting together experimental multi valve 
receivers, and a two-valve power amplifier at 
moderate cost. The low frequency transformers 
have been designed to give uniform amplification 
and two types are available, the first for use after 
the detector valve, and the other for inter-coupling 
the stages of a power amplifier. 


2-valve amplifier in cabinet by The British 
Thomson-Houston, Co., Ltd. 


British Thomson-Houston Co., Ltd., Crown 
House, Aldwych, W.C.2. Stand No. 99. 
The B.T.H. Company have now added to their 
variety of receiving apparatus a loud speaker. 
It is a well-built instrument, and is provided with 
an easily adjusted air-gap. Type Cl is encased 
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in polished aluminium and is provided with an 
enamelled horn, whilst another type, C2, has a 


B.T.H. 2-valve receiver showing receptacle 
for head telephones. 


swan-neck horn and can be fitted either with a 
wooden or a metal flare. Other types of loud 
speakers, C3 and D, are intended for greater output, 
the latter being specially designed for high power 
work, whilst an elaborate arrangement of powerful 
permanent magnets obviates the necessity for 
employing polarising current. A particularly fine 


Single valve amplifier unit, also by the 
British Thomson-Houston Co., Ltd. 


B.T.H. receiving set is the V.R.2, which is a two- 
valve set fitted into a cabinet of pleasing design. It 
makes use of reaction and is provided with a 
number of simple adjustments which should render 
it sensitive and at the same time easy of manipula- 
tion. Another interesting instrument is the Valve- 
Crystal Receiver, which is intended to produce 
maximum signal strength with a minimum con- 
sumption of filament current. 
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IN RADIO TELEPHONY* 


By H. A. Tromas, M.Sc. 


INTRODUCTORY. 
HE problem of eliminating distortion 
from both transmitting and receiving 
apparatus is one which interests all 
classes of wireless experimenters. All 
those who possess wirelees equipment 
of almost any kind are naturally interested in this 
vital problem—the elimination of distortion—and 
yet, ın spite of the numerous and diverse efforts 
that have and are constantly being made to rid 
radio practice from its greatest evil, I think I 
may say with confidence that no very radical 
step has been taken. 

After twelve months of broadcasting, we may 
well ask as to its future, and we shall find that the 
unbiassed opinion of that section of the public 
who consider the new venture as a means of en- 
tertainment, is that it is not good enough to main- 
tan a really important place in the household’s 
amusement programme. 
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Fig. 1. 


F How commonly do we hear the phrase “It is 
nearly as good as a gramophone.” Could a greater 
sight ever be uttered to a wireless enthusiast, 
for we all well know that the gramophone is a 
concoction of the devil, yet I hesitate to think 
that the wireless receiver is also to be attributed 
to his personality. 

We have only to look at the present reproduction 
of orchestral items to realise the limitations of 
the type of transmission. It is well known to 
all of us that solo work is transmitted with a freedom 
from distortion that is apparent when it is compared 
with concerted music, which never has been claimed 
to be good. All types of percussion instruments 
are poorly transmitted, and also four-part vocal 
wnting is extremely difficult to follow. The brass 
loses its blatancy, its whole function as a section 
of the orchestra, and the wood wind its charac- 
teristic flute tone. The range of audible intensities 
18 narrowed, and it is this fact that renders the 
transmission of an organ solo, with its great range 
of intensity, so difficult. 

In general we may state that the tendency is 
to level out both characteristic quality and also 
amplitude. 

Realising these difficulties, on whose elimination 
the future of wireless telephony transmission, 


* A paper read before the Radio Society of 
Great Britain on October 24th, at the Institution 
of Electrical Engineers. 


to my mind, rests, I feel that a general survey of 
the various links in the chain would be of interest, 
and I wish to state at the outset that the views 
which I put forward are merely the result of a 
general consideration. 

Firstly, then, let me say that the problem is 
essentially an acoustic one. We have to reproduce 
at the receiver changes in air pressure identical 
in phase, frequency, and relative amplitude with 
those at the transmitter, although the absolute 
amplitudes may not be the same. ose 

The links in the chain must therefore obey 
precise laws, and it is the failure of their behaviour 
to do so which produces all the trouble. 

Any pressure wave form that may be obtaine ¢ 
can be resolved into a series of sinusoidal waves 
of different frequencies, and different amplitudes 
and possessing various phase relationships with 
respect to any given arbitrary starting point. 

In Fig. 1 the pressure wave indicated by the 
dotted line has been resolved into its components 
of frequencies f’, f” and f”, respectively, and of 
maximum amplitudes A, B and C, the. starting 
point of each wave from the arbitrary zero being 
given in time values as ¢,, łą and ¢, respectively. 
Thus the pressure at any time interval ‘¢” from 
the arbitrary starting point will be given by the 
equation p = A sinw,(t — t) + B sin w(t — t) 
where w,:= 27f’, w= 27f”, and so on. 

We must preserve the time ratios f}, tg, fs, etc., 


~ 


the amplitude co-efficient ratios aS a etc., and the 


perfection of the sinusoidal form of the wave. 
At the higher audible frequencies, this becomes 
a very serious problem. 


IR+5R 
l= RxF(P+8P) 
l p 


Fig. 2. 


THE MICROPHONE. 


The first link in our chain is the conversion of 
the air pressure changes into electrical changes 
of some type, and this is performed by means of a 
microphone, of which there are many types, the 
most usual being that well-known atrocity, the 
carbon microphone, with its almost unlimited 
series of defects. 
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Here we change our pressure variations into 
resistance variations, and we will consider the 
salient difficulties that are met with this type of in- 
strument. In Fig. 2, if the pressure be changed 
from p to p+dp, the resistance of the granules 
will change from the normal R to R+ ÔR, and equals 


R x Pip + op), where F is a function which is 
p 
E 


not linear. The current change is thus BZF (Pt in) 

pP 
which is not a linear function of the pressure 
change. 
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Fig. 3. 


Now, we have a diaphragm which of course 
possesses inertia, and this mechanical inertia 
cannot be expressed very simply, for since every 
part of the diaphragm is moving at a different 
velocity, it is apparent that we must take each 
elemental mags and obtain the sum of these small 


inertias. The total inertia will thus be f imv?, 


where “m ” is the mass of each element and “v” 
is its velocity, and the value of the integral will 
depend upon the shape of the vibrating membrane 
when under stress, which is not always a spherical 
surface. Due to this inertia, there will be a time 
lag, which will vary with frequency, between the 
applied pressure and the response. 

Like all mechanical systems, too, the diaphragm 
possesses a natural period of vibration, and the 
frequency at which this occurs is termed the 
‘resonant frequency. In Fig. 3, the amplitude 
is plotted against the frequency, and it is seen 
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Fig. 4. 


Fig. 5. 


that the resonant frequency lies at about the value 
of 900 cycles per second. If any component 
of the audio wave lies at or near this frequency 
a far greater motion will be obtained than if the 
frequency were removed from this resonant point. 
Thirdly, we have the damping due to the natural 
inertia of the diaphragm, and its elastic properties, 
and also to the damping introduced by the carbon 
granules exerting a pressure on the diaphragm. 
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Fig. 6. 


The curve giving the relationships between ap- 
plied pressure and resistance is not a linear one, 
and is shown in Fig. 4. 

The change of resistance produced by a given 
pressure in one direction is not the same as the 
change produced by the same pressure in the 
opposite direction. 

Thus a sinusoidal resistance change is produced 
by a pressure change as shown, which is not 
sinusoidal. 

Fifthly, the actual resistance of the granules 
is dependent on the current through them as 


‘shown in Fig. 5, owing to the fact that the contact 
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Fig. 7. 


area increases more rapidly than the pressure 
applied to the granules. 

I have taken a wave form of constant amplitude 
but varying frequency, and sketched the effect 
of these different distortions. Fig. 6 and 7 illustrate 
this point. The net result is to flatten out the 
peaks unsymmetrically, and to produce a bigger 
displacement near the resonance point, as shown in 
Fig. 8. 

Fortunately, there are other and better micro- 
phones, which the radio engineer can turn to 
in his dilemma, and I will deal with these later. 

The greatest advantage of the carbon microphone 
is undoubtedly its remarkable sensitivity, but ite 
small power capacity, owing to the limiting con- 
dition of the current, due to arcs, is°a serious 
disadvantage. 0-1 amp. is a safe maximum for 
current, and the usual resistance is 50-100 ohms, 
so that the power capacity is only about 1 watt. 
Special low resistance transmitters have been 
constructed as high as 5 watte. 


THE INPUT TRANSFORMER, 
Having now converted our pressure wave into 
a change of resistance, and thus a change of current , 
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we have to apply this change by means of a trans- 
former to the grid of a valve, where the pressure 
change is here converted into a voltage change 
applied to the grid of the modulator. In Figs. 9 


Fig. 8. 


and 10, considering the primary circuit, the im- 
pedance offered to the current is principally the 
wLI and the A reactance, the RI vector being, 
except for the lower frequencies, small. Thus 
the current is a function of the frequency, and the 
RI vector is dependent on skin effect, although this 
is small for audio frequencies. 


Z and ọ will thus vary for different applied 
îrequencies in the primary, the highest of which will 
be damped out. Since our primary current is 
dependent upon frequency, the carbon microphono 
will preeent a varying impedance, which will thus 
further modify the current in the primary circuit. 

The secondary volts on no load will be given by 


cs ene le 
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Now SP. is not linear as shown in Fig. 11 
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$ SATURATION 
CURVE 
I 
Fig. 10. Fig. 11. 
owing to the B-H curve. If we have no losses, 
K?f K} ae ar 
Ex = Kfl, = KF = aL RL which is inde- 


dependent of frequency. However the losses are 


twofold, the hysteresis loss, given by the well- 
known Steinmitz formula of :— 

Energy loss per cycle = nB'-* where 
0-015 for magnet steel and the eddy loss = nBusy? 
where “‘ t” = thickness of laminations. 

In Fig. 12, the various values of E.M.F., current 
and flux are drawn out, together with the resultant 
secondary volts, and it will be seen that a reduction 
of amplitude is obtained with the higher frequencies 
as well as a greater diminution on the positive 
half of the applied wave. Capacity coupling 


eT Tye TP Py yy 
PERRA ae 
OO e a ET 
TAC A 
ae A E 
CCAR A 
SEeee: 2e40) an 


a6 9 


Fig. 12. 


between the two windings has been neglected in 
arriving at these curves. 


THE VALVE. 

Having now arrived at a potential change upon 
the grid of a valve, we have the distortion produced 
by the non-linearity of the v, — în and v, — 4, 
characteristica, Fig. 13, and in order to eliminate 
the shunting effect of the valve on the transformer 


APPLIZO 
GRIO VOLTS 


Fig. 13. 


secondary, we have to keep our grid negative, 
thus giving usually a more curved characteristic 
for the plate current. If wo make the grid slightly 
positive in order to maintain a linear v, — 4, charac- 
teristic, our transformer secondary will then 
become loaded. 

The current changes in the oscillatory circuit 
are only a linear function of the voltage changes 
on the grid so long as limits due to saturation 
are not introduced. ' 

If the grid be adjusted to give an anode current 
of half the saturation value, it is possible, by having 
a large grid change and a low anode voltage, to 
only very slightly increase the current in the 
oscillating circuit by a large change in the grid 
voltage. 

In order to obtain proportional changes, it 
appears that we need an oscillating circuit of high 
resistance supplied by a valve with a high anode 
potential. This precaution will also prevent the 
evils of over modulation and the consequent 
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cutting off of wave peaks. It is possible to get 
very big distortion effects by bad adjustment 
of the transmitting valve. red 

In the antenna, we have the same case as in our 
receiving aerial, and we will leave this till we deal 
with the receiving end of our chain. 


THE ETHER. 


The ether is our next medium of propagation, 
and here we find that the distortion of the high 
frequency modulated energy is a minimum. Only 
one factor can produce any distortion, and that 
will be apparent from an examination of the trans- 
mission formula. 

KT AA, 
Ra * coeff. 

e received current. 

he sending current. 

he effective height of the receiving 
antenna. 

he effective height of the sending 
antenna. 

he resistance of the receiving 
antenna. 


3 


where I, 


h, = 
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` = Wavelength. 
z == The transmitting distance. 
and K is a constant. 
The co-efficient in the formula is given by Austin 
— 0015 
as e = 
+A 
Now although the current in the receiving 
circuit is a function of the frequency, the E.M.F. 
applied to the grid of the valve is given by wJLI, 
and thus there will be no quenching of the higher 
frequencies. However, since the attenuation con- 
stant is a function of frequency, and the modulation 
at the transmitter produces a change in the carrier 
wave frequency, we shall get a slight distortion 
on either side of the fundamental wavelength. 
However, we can neglect this factor for most 
purposes. 


x. 


THe RECEIVING ANTENNA. 


In the receiving antenna, we have to consider 
this variation in the transmitted frequency : 
f = sinwt sinw’t, where w is the radio carrier wave 
frequency Xx 2 m and w’ is the radio frequency 
x 27. 

Now, if we consider the resonance curve of the 
receiving tuned circuit, or in fact of any of the 


oscillatory circuits in the amplifier, we shall find 
that the current in the resonant circuit is a very 
unfaithful reproduction of the E.M.F. inducing it. 
In Fig. 14, the first curve on the left represente 
a wave of varying frequency on either side of the 
true carrier wave frequency ‘“‘f.” The second 
curve is the usual one showing current plotted 
against frequency in the resonant circuit, and the 
third curve gives the grid volts applied by such 
a circuit, when the original wave induces the current. 
This point indicates that the resonant creuit 
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should be of high resistance, with consequent flat 
tuning. 

Again, if the decrement is low, a damped im- 
pressed E.M.F. will produce a current as shown in 
Fig. 15, leading to very serious distortion. This 
is, of course, due to the property of a low resistance 
resonant circuit to maintain any oscillations once 
started in it. This is the real reason why reaction 
produces such serious distortion effects, as the effec- 
tive resistance is very low. 

Thirdly, we have the effect of time lag. If we 
consider a wave of square modulation, as shown 


in Fig. 16, applied to a resonant circuit in which z 


is large, the current response will be of a form as 
shown, and is exponential in form, being the 
same as the building up of current in an inductive 
circuit when a source of E.M.F. is suddenly applied 
to it. 
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Fig. 17. 


In general, it appears that distortionless recep- 
tion as regards the resonant circuits requires 
primarily a highly damped circuit, and therefore 
it seems impossible to obtain selectivity and good 
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reproduction at one and the same time. The 
perfectly selective circuit cannot receive telephony 
at all, and the hoped-for prospect of substituting 
wireless for land line telephony with carefully 
tuned receiving circuits capable of discriminating 
between stations only a few metres apart in wave- 
length seems to be doomed to remain unfulfilled 
for at least a considerable period. 


THE AMPLIFIER. 

We now have to pass our modulated high 
frequency E.M.F. to an amplifier of some type, 
and it will be interesting to see the behaviour of 
such instruments. 

The input-output curve of a typical amplifier 
is somewhat as shown in Fig 17, and clearly shows 
that small applied E.M.F.’s have a far smaller 
effect than the larger ones. An amplifier is very 
insensitive to small potential changes. 

The distortion in high frequency transformers 
_is of the same type as the resonant circuit distortion 
previously discussed, and the effects of saturation, 
inter-electrode capacity, and grid currents produces 
a series of effects, the product of which it is difficult 
to prophecy. 

The greatest distortion maker is undoubtedly 
oscillation, or rather low resistances in the oscil- 
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latory portions of the receiving circuits produced 
by partial self-oscillation of certain sections of the 
amplifier and tuning coils. In order to stop this 
oscillation, the usual methods adopted are to use 
back reaction or to give positive potentials to the 
grids of the valves, but these methods reduce 
amplification, and we have yet to discover a stable 
amplifier giving a voltage amplification ratio near 
to the theoretical value indicated by the valve 
characteristics. 

In our transformer we have the usual iron losses, 
and the resonance of both windings. The self- 
capacity often forms a lower impedance path than 
the inductance, and often a transformer operates 
virtually as a capacity; in fact many high frequency 
transformers operate as capacity couplings between 
one valve and the next. 

A common source of serious distortion is the 
large applied voltage to the last valve of the am- 
plifier, which runs the characteristic point well off 
the linear part of the v,—i, curve snipping off 
the peaks of the applied wave.. It is rarely realised 
what large voltages are applied to a loud speaker 
output valve, and it would be well if valves capable 
of handling such outputs were used more generally. 


(To be continued.) 


An Eight-Valve Receiver. 
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The photograph shows the interior of a well-built eight-valve super-heterodyne receiver. 


The first valve is the 


detector, the next the oscillator, then follow three H.F. stages, detector, and two note magnifiers. 
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NEW BOOKS. 


The Home Constructor’s Wireless Guide.* 
By W. JAMES. 


This is a new publication which will be very 
welcome to all readers of this journal. The 
author, Mr. W. James, is well known to readers 
by his contributions under the heading of *‘ Wireless 
Theory,” and numerous other articles. 

The author examines each portion of the complete 
wireless receiving installation, first of all explaining 
the function and then the practical design. The 
scope is best shown by the contents :— 

Aerials and Earths.—The Construction of Outdoor Acrials, 
Frame Aerials, and Earths, Taners.—Construction and Dimen- 
sions of Tapped Coys, Plug-in Coils, Basket Coils, Loose Couplers, 
and Variometers.—-Constrmuction and Dimensions of Variable 
Condensers and Fixed Condensers.— How to Find the Inductance 
of Coils —Hints on Better Tuning. Crystal Receivers.- - Methods 
of Connecting and Constructing Crystal Receivers. Faults in 
Crystal Receivers. Valves.—How a Valve Works. The Two- 
Electrode Valve as Rectifier. Method of Connecting. The 
Three-Electrode Valve as Rectifier. Methods of Connection. 
Data on the Most Used Valves.— Reaction and How it is Ob- 
tained. The Single Valve Reaction Receiver. How the Valve 
Amp)! fies.—The Valve as an Amplifier. Resistance Coupling. 
Transformer Coupling. Tuned Anode Coupling. The Valve 
as a Low Frequency Amplifier. Resistance Coupling. Trans- 
former Coupling. Choke Coupling. How to Assemble a Re- 
ceiver.—A Two-Valve Receiver and Tuner. A Two-Valve Note 
Magnifier. A Three-Valve Receiver. A Unit System Receiver. 
Circuits of Various Receivers and Particulars of the Apparatus 
Used. Faults in Valve Receivers. Six Sensitive Single-Valve 
Receivers.— Dry Cells. Accumulators. Care of and Charging 
fs Direct Current Mains. Charging from Altemating Current 
Mains. 


The average wireless amateur generally acquires 
a fair practical knowledge of the nature and opera- 
tion of wireless apparatus, without paying much 
attention to the underlying principles. It is 
believed that it is only by a proper understanding of 
the function of each component that one is able 
to properly arrange a receiver so that the best 
possible use is made of each component employed. 
Those who read this book will be in a much better 
position to properly appreciate the articles which 
appear in the technical press. 

The book contains over 220 pages, with 100 
figures and photographs, printed upon excellent 
paper with a good binding, and is sold at the modest 
price of 3s. 6d. 


Wireless Telephony: A Simplified Explana- 
tion.* By R. D. Banaay. 


Mr. R. D. Bangay is very well known as the 
author of “ The Elementary Principles of Wireless 
Telegraphy,” and ‘The Oscillation Valve,” and 
it may be said, perhaps, that more people have 
read Mr. Bangay’s books than any other. 

The object of the present book is to assist those 
with receiving apparatus who have neither the 
taste nor the time for technical study, but who 
Wish to acquire sufficient general knowledge of 
the whole subject to give them an intelligent 
interest in the apparatus they use. The author 
has endeavoured to cover as wide a field as possible, 
with the object of making clear the fundamental 
principles involved. 


*The Wireless Press, Ltd., 
Street, London, W.C.2. 


12 & 13, Henrietta 


The first few chapters deal with Sound Radiation 
in the Air, Characteristics of Sound, Electricity, 
Telephony, The Aether, and Wave Radiation as a 
Carrier of Varying Power. The following chapters 
deal with The Valve, The Wireless Telephone 
Transmitter, Wireless Telephone Reception, The 
Oscillation Valve as a Relay, The Use of the 
Oscillation Valve in Receivers, Typical Wireless 
Telephone Receivers, Reaction and Re-radiation, 
Tuning-in, Frame Aerials and Directional Re- 
ception. l 

The book is very well illustrated, and has 130 
pages, clearly printed and well-bound. The price 
ig 2s. 6d. 


Time and Weather by Wireless.* By W.G. W. 
MITCHELL, B.Sc., F.R.A.S., F.R.Met.S. i 


Mr. W. G. W. Mitchell will be remembered for 
his articles dealing with the subject, which have 


appeared recently in The Wireless World and Radio 


Review. The scope of the book is perhaps best 
shown by the chapter headings, as follows :— 


Time and Navigation, The Codes Used in Time 
Signals, Greenwich Time to Quarter Second, The 
American Signals, Stations Throughout the World, 
Sidereal Time, How to Make Use of the Scientific 
Time Signals, How Time Signals are Sent from 
the Eiffel Tower, Wireless and Meteorology, 
Weather Forecasts, The Factors Which Decide 
Our Weather, Pilot Balloon Reports for Airmen, 
The Organisation of a Meteorological Service, 
Meteorological Wireless Codes, How to Prepare a 
Synoptic Chart, Wireless and Weather Reports 
for the Northern Hemisphere, The Local Weather 
Forecaster, Week-End Forecasts, Time Table of 
Principal European Transmissions. 


The book will be widely read by those who are 
interested in Time and Weather by wireless. It 
contains 120 pages and 60 figures. The price is 
3s. 6d. 


The Wireless Atlas of the World.* 


A very complete and convenient Pocket Atlas 
has recently been published by the Wireless Press, 
Ltd., in which every known land station is clearly 
marked. A figure against the name of each station 
denotes whether the nature of service is Public 
General, Direction Finding, Official, Military, 
Public Restricted, Private or for Aviation. The 
Atlas comprises seventy-six maps clearly printed 
in two colours, with insets of the Districts around 
Washington, New York and other busy wireless 
centres, and including key maps of Europe, Asia, 
Africa and North and South America. No pains 
have been spared to make the information complete 
and reliable. The fact that Messrs. G. W. Bacon 
& Co., Ltd., the well-known map printers have 
undertaken the drawing and printing is, in itself, 
a proot of the excellence of the work, and the very 
modest price of ls. 6d. should ensure its being 
in the possession of every wireless enthusiast, 
whether amateur or professional. 
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SOCIETIES 


Particulars of Membership of any Society can be obtained 01 application to the Secretary. 


Societies marked with an asterisk are affiliated to the Radio 


Paddington Wireless and Scientific Society.* 

The second annual general meeting of the above 
was held on Thursday, October 18th. After a 
vote of thanks had been passed to the retiring 
officers and committee, the following were elected 
for the ensuing year :— 

President, A. G. Cooke, M.A., A.M.I.E.E. ; 
Vice-President, Dr. J. H. Vincent, D.Sc., M.A. ; 
Committee, Messrs. A. Hoban, M. Hoban, A. 
Bursill, A.M.LE. E., V. W. Venables, L. Taylor, 
and L. Bland Flagg. 

At the invitation of the Society, Mr. J. H. 
Reeve, M.A., the Western District representative 
on the committee of the R.S.G.B., gave us a most 
interesting talk on the relations existing between 
that body and the affiliated societies, and outlined 
the policy of the main body for the future. 
f\Hon. Sec., L. Bland Flagg 61, Burlington Road, 
Bayswater, London, W.2. 


The Dewsbury and District Wireless Society.* 
On Thursday, October 18th, the members of the 
Society held their second ‘“‘ beginners’ night.” 
Mr. Dransfield gave an interesting talk on ‘‘ Sound 
Waves in Wireless Telephony,” this being illus- 
trated by lantern slides. 
F.Hon. Sec., Fred Gomersall, 1, Ashworth Terrace, 
Dewsbury. 


Finsbury Technical College Wireless Society.* 

At a meeting of the Society held on Saturday, 
October 20th, Mr. G. Parr, demonstrator in the 
Electrical Department of the College, gave a 
lecture on ‘‘ The Principles of Wireless Trans- 
mission.” The problems of spark transmission 
were described and explained by the use of simple 
but very effective demonstrations. 

. Parr proposes to give another lecture at an 
early date on *‘ Telephony and Continuous Wave 
Transmission.” 

Hon. Sec., F. W. 
College. : 
Wolverhampton and District Wireless Society.* 

The fortnightly meeting of the Society held 
on Wednesday, October 24th, took the form of a 
lecture on ‘‘ Oscillating Currents, ” and was given 
by Mr. A. H. Watkins, A.I.A.E. 

The lecturer made a special point of treating 
the subject from the standpoint of the beginner, 
and dealt mainly with induction and capacity. 

High and low frequency transformers, their 
construction and functions, were also matters 
dealt with by Mr. Watkins. 

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln 
Street, Wolverhampton. 


Dawe, Finsbury Technical 


ciety of Great Britain. 


Lewisham and Catford Radio Society.* 

On Thursday, October 18th, Mr. R. J. Stanley - 
lectured before the above Society, the subject 
being ‘‘ The Reinartz Tuner.” 

The lecturer described the theory of the tuner 
and gave the members many diagrams on the 
blackboard showing the original tuner and many 
modifications of, it, including added H.F. 

Keenness is being shown in the Morse class which 
is now held at 7.30 every Thursday. The Society 
are very lucky in having expert instructors in 
Morse. 

On Thursday, October 25th, Mr. Pace lectured 
on ‘ Wireless Worries.” 

The lecturer spoke on the subject of ‘ Light,” 
in referring to electrons, and explained the theory 
of radio. 

Hon. Sec., F. A. L. Roberts, 43, Adelaide Road, 
S.E.4. 


Radio Association. 

` (South Norwood and District Branch.) 

Before a well-attended meeting held on Thursday, 
October 18th, Mr. S. W. Butters (5 VU) delivered 
a lecture on *‘ Earths.” 

Mr. Butters explained various forms of earth 
systems, emphasising the fact that amateur 
stations need be more efficient in this respect 
than high power stations. 

Hon. Sec., C. H. P. Nutter, F.R.A. (5 DB), 
Radio Corner, 243a, Selhurst Road, Norwood 
Junction, S.E.25. 


Liverpool Wireless Society. 

A meeting of members and friends of the Liverpool 
Wireless Society was held at the Liverpool Royal 
Institution, Colquitt Street, on October 18th, 1923, 
at which Mr. J. Wade, of the Marconi-Osram 
Valve Co., Ltd., gave a lecture on *“‘ The Manufao- 
ture of Thermionic Valves.” 

Examples of all types of valves in various stages 
of manufacture permitted the audience to follow 
the points of the lecturer throughout. 

Hon. Sec., G. H. Miller, 138, Belmont Road, 
Liverpool. 

Liverpool Co-Operative Radio Association. 

On Friday, October 19th, Mr. S. Frith, President, 
delivered an instructive lecture on “ Aerials ” 
to a well-attended meeting at Unity House, Byrom 
Street. 

He described the various types, including “ L ” 
and ‘‘ T ” aerials, and commented on the necessity 
of effticient insulation to prevent current leakage. 
He aleo explained Marconi’s Directional Aerial, 
and the common ‘‘ T ” form`used on ships, which 
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owing to its two-way direction, was slightly less 
efficient than the ‘ L,” especially when the latter 
was erected as a uni-directional type. 

Meetings every Friday, at Unity House, Byrom 
Street, at 7.45 p.m. 

Hon. Sec., Jas. Kearns, 
Liverpool. 


Southend and District Radio Society. 
A successful meeting of the above Society was 
held at the Hon. Secretary’s address on Friday, 
October 19th, Mr. W. McGeorge in the chair. 
Reflex circuits were discussed, and members 
gave accounts of their experiences and results 
of their experiments with them. ; 
Hon. Sec., Mr. E. Haws, 
Avenue, Southend-on-Sea. 


162, Walton Road, 


101, Southchurch 


Radio Association of Ireland. 

There was a large attendance at a general 
meeting of the Association, held at the Technical 
Institute, Kevin Street, Dublin, on October 16th. 

The Chairman, Professor W. J. Lyons, referred to 
the large number trained in wireless at the Muni- 
cipal Technical Institute, and spoke of the slump 
in shipping which had given no outlet for expert 
operators. With these men originated the idea 
of an Association which should embrace all wireless 
interests, especially in view of the development of 
broadcasting. 

It was announced that the Secretary of the G.P.O. 
approved the Association and welcomed its co- 
operation in securing the observance of the regu- 
lations by licence holders. 

The Executive Committee has been entrusted 
with the preparation of a programme. 

Hon. Sece., H. Hodgens, Radio Dept., Municipal 
Technical Institute, Kevin Street, Dublin. 


South Dorset Radio Club. 

Captain P. P. Eckersley delivered an instructive 
and amusing lecture before the Club on October 
13th, there being an audience of 350. 

Captain Eckersley indicated that he would deal 
with the technical side of broadcasting; the 
organisation of programmes, which had aroused a 
good deal of opposition, did not come within his 
purview. He admitted that Weymouth had been 
unfortunately situated in regard to broadcasting 
up to the present. Dealing first with the elementary 
principles of wireless telephony, he spoke of the 
necessity of a medium for the transmission of elec- 
tric or sound waves. His voice vibrations were 
transmitted through the medium of air. If the 
audience were in a vacuum they would not hear 
him. ‘They would all be dead, but that, of course, 
would be a minor detail. (Laughter. ) 

The problem now was to enable the ordinary 
man to own a set which would allow him to hear 
any broadcasting by merely turning a variometer. 
Atter discussing the question of fading, the lecturer 
spoke of the opening of Bournemouth during the 
following week and said that good programmes 
were to be expected. 

At the conclusion of the lecture, Capt. Eckersley 
answered many questions. 

Hon. Sece., E. B. Cartwright, 


18, Newberry 
Terrace, Rodwell, Weymouth. 


The South London League of Radio Societies. 
The opening meeting of the South London 
League of Radio Societies was held at the Chess 
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Room, Greyhound Hotel, Sydenham, on October 
20th. The Chair was taken at 6.30 p.m., by Geo. 
Sutton, Esq., A.M.I.E.E. Rules were frarned and 
adopted, headquarters decided on, the objects 
of the League defined, and the following officers 
elected for the ensuing year. To be Chairman, 
Geo. Sutton, A.M.LE.E. (Wireless and Experi- 
mental Association); to be Hon. Gen. Sec., G. J. 
Price (Honor Oak Park Radio Society) ; to be Hon. 
Treasurer and Assistant Hon. Sec., Harrie King 
(Dulwich and District Wireless and Experimental 
Association). 

Any South London Wireless Society desirous of 
joining the League may send two delegates to any 
League meeting at headquarters, the date and 
time of which will be duly notified in the Wireless 
Press. 

Full particulars may be obtained from Hon. 
Gen. Sec., G. J. Price, 22, Honor Oak Park, S.E. 23. 

The next meeting of the League will take place 
on Saturday, November 24th, at 6.30 p.m., at 
headquarters, the Chess Room, Greyhound Hotel, 
Sydenham. (Nr. L.B.S.C. Ry. Stn.). 


Bromley Radio and Experimental Society. 
The annual general meeting of the above Society 
was held on October 23rd, when Mr. J. J. Brandon 
gave an interesting lecture on aerials and the 
installations of various commercial wireless 
stations. The lecture was illustrated by a number 
of slides kindly lent by Marconis Wireless 
Telegraph Company, Ltd. 
Hon. Sec, L. R. Stephens, 
Bromley, Kent. 


73, Mason’s Hill, 


C. S. C. A. Radio Society. 

The Civil Service Clerical Association Radio 
Society is now in existence and meetings will be 
held at headquarters, 38a, St. Georges Road, 
Victoria, S.W., on the first and third Wednesday 
in each month, at 6 p.m. The subscription has been 
fixed at 5s. per annum, with an entrance fee of ds. 

The first meeting of the Society was held on 
October 19th, when Mr. T. Procter gave an inter- 
esting talk and demonstration on “ An Elementary 
Crystal Set,” using a home-made set which proved 
exceptionally efticient. Mr. A. W. V. Scoble also 
demonstrated the Flewelling Circuit on an im- 
provised indoor aerial. A discussion with quest ions 
followed, and the meeting concluded with a talk 
on ` Morse ” by Mr. Procter. 

Hon. Sec., J. A. Nash, 
N.W.10, 


The Newcastle Y.M.C.A. Radio Club. 

At a meeting held in the Y.M.C.A. on October 
25th, it was decided to form a club under the above 
title. There was an enthusiastic, if small atten- 
dance, and a start was very soon made by electing 
an Hon. Sec. and Committee of three. 

It is proposed chiefly to carry out experimental 
work, and to this end the Club will meet every 
Thursday, when lectures, demonstrations of new 
circuits, morse practice, ete., will be held. 

The Club propose to acquire immediately suthcient 
component parts to experiment with receivers of 
various types, up to three valves. It is particularly 
desired to try novel circuits as they appear in the 
radio press. 

Hon. Sec. (pro tem.), J. Campbell Wood, 17, 
Queen's Road, Jesmond. 


149 Neasden Lane, 
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This section of the magazine ts placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—(1) Each question should be numbered and written on a separate 
sheet on one side of the paper, and addressed “ Questions and Answers,” Editor, The Wireless World 


and Radio Review, 12/13, Henrietta Street, London, W.C.2. 
ions readers are advised to search recent numbers to see whether the same 
(3) AU questions will be answered throug 
(4) Every question, 

accompanied by a postal order for 1s., or 38. 6d. for a maximum of f 
the advertiaement pages of the current issue. 
pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
should accompany the question submitted, 

The free coupon 1s valid for the current week only. 


(2) Before sending in ther 
jes have not been dealt with before. 
general interest will also be published. 


from 
not 


of the first issue of every month. This cou 
stamped addressed envelope. 


Queries should be clear and concise. 


h the post. Those of 
except those under (5) below, should be 
our questions, and also the coupon 
(5) For the benefit of those readers who would 


together with a 
(6) In view of the fact 


that a large proportion of the circuits and apparatus described in these answers are covered by patents, 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patente. 


(7) Four questions ts the maximum which may be sent in at one time. 


A.A.S.” (S.E.4) referring to the article on 
a `‘ One Valve Dual and Crystal Receiver '’ described 
in the issue of August 22nd, aske (1) If dull-emitter 
valves may, be employed in this circuit with success. 
(2) For particulars of a set of aerial tuning trans- 
formers for use in this set to tune from 150 to 3,000 
metres. (3) If the condenser D across the primary 
winding of the L.F. transformer may be omitted 
if a certain make of transformer is used. 

(1) Yes. (2) Suitable values are given in the 
following table, No. 22 S W.G. D.C.C. being used 
for the primary, and No. 40 S.W.G. S.S.C. for the 
secondary winding. 


Wavelength 
metres. Primary Secondary 
150—450 25 50 
450—1,000 60 150 
1,000-2,000 150 350 
2,000-3,000 250 600 


(3) A condenser is already shunted across the 
prımary ot this make of transformer, and the con- 
denser D may therefore be omitted. 


‘*D.C.W.’” (Kingston) submits specimens of 
tin foil and waxed paper, and asks (1) How much 
must be used to make condensers of 0-006 and 0-00025 
UF respectively. (2) The sizes of coils marked 
D.L.1,500 and D.L.1,250 tn the Armstrong Super- 
regenerative circuit described in the issue of August 
15th. : 

(1) The 0-006 uF condenser should consist of 
five plates with an overlap of 4 sq. ins., and the 
0-00025 uF condenser should be made with three 
plates, the overlap in this case being 0-5 sq. ins. 
(2) The coils referred to are No. 1,500 and No. 1,250 
Igranic duolateral coils. 


‘*D.G.”” (W.1) submits a diagram of his two- 
valve receiver, which consists of one H.F. transformer 


coupled valve and one rectifier. On touching the 
grid connections to the last valve there is a marked 
increase in signal strength, and he asks the reason 
for this. 

We notice from the diagram that you are not 
employing a grid condenser and leak for the 
rectifying valve, and we recommend that you 
fit one in accordance with diagrams given in this 
journal from time to time. The effect of touching 
the grid connections has been to give the grid a 
suitable normal potential, and this same result 
is achieved by the use of a grid condenser and leak. 


‘*A.P.’’ (Sunderland) asks for the gauges 
of samples of wire submitted. 

The gauges are as follows :—‘ A,” 24 S.W.G. ; 
“ B,” 22 S.W.G.; “C,” 20 S.W.G. 


‘*‘R.A.J.’’ (Torquay) asks for a diagram of 
a crystal and L.F. receiver capable of receiving 
2 LO on a loud speaker, the distance from the station 
being 12 miles. 

The diagram is given in Fig. 1. 


“ R.A.J.” (Torquay). A crystal re- 
ceiver with two note magnifiers. 
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‘*L.J.B.’’ (S.E.27) sends a sketch of an iron 
core and former, and asks for particulars of turns 
and gauge of wire to wind ù asa choke coil having 
an inductance of 8H. and carrying a current of 


500 mA. 
We suggest that you wind the former with 6,500 


turns of No. 28 D.S.C. wire. 


‘*E.B.’’ (Leeds) has a Mark III* short wave 
tuner and three-coil holder, and asks for a diagram 
of a four-valve set (one H.F., rectifier, two L.F.) 
incorporating these components. 

We recommend that you use the coil-holder for 
the tuned anode and reaction coils, leaving one 
holder disconnected. The diagram is given in 
Fig. 2. 

‘*A.W.’’ (Felixstowe) asks (1) How to connect 
up an ex-Army “ Valve to ‘phone transformer. 


TOVALVE 
TERNINALS 
On MKII 
TUNER 


Fig. 2. ‘* E.B.” (Leeds). 
and the last two as note magnifiers. 
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The telephones may have a resistance of either 
2,000 or 4,000 ohms. 


‘*S.B.R.’’ (S.E.15) proposes to use the ‘* High 
Frequency Ammeter,”’ described in the issue of 
April lst, 1922, to measure minute direct currents, 
and asks for information. 

No advantage is to be gained by the use of this 
instrument for measuring small direct currente. 
A suspended moving coil galvanometer will be 
found to be much more sensitive and simpler in 
operation. 


‘*P.H.F.’’ (Queen’s Park, W.10) has assembled 
the two-valve receiver described on page 460 of the 
issue of July Tth, and asks (1) If the wiring diagram 
given is correct, as his H.T. battery has run down. 
(2) For particulars of basket coils for the above 


"o 


The first valve operates as a high-frequency amplifier, the second as rectifier, 
The switches are connected so that the number of valves in circuit may be 


easily varied. 


(2) The number of turns and weight of wire used for 
the windings. 

(1) The terminals marked ’phones should of 
course be connected to the low resistance telephones, 
and the remaining pair of terminals should be 
connected in the plate circuit of the last valve. 
(2) We believe that about 4,000 turns were used 
for the primary, and about 1,000 turns for the 
secondary in this type of transformer. We have 
no information concerning the weight of wire used. 


‘* J.W.G.” (Leeds) asks how to construct magnet 
coils for a pair of head phones. 

The formers should be made of some insulating 
material such as sheet fibre or thin shellaced 
cardboard. They should be mounted on a tempo- 
rary holder, and might be conveniently rotated by a 
hand-drill, held in the vice. No. 47 S.S.C. enamelled 
is the best wire to use for high resistance windings. 


‘*A.E.S.’’ (Sidcup) asks what would be the 
most suitable resistance for the telephones to be used 
an the “One Valve Dual and Crystal Receiver,” 
described in the issue of August 22nd. 


set, to be wound on slotted formers. (3) If all the 
British broadcasting stations could be received on 
this set. (4) If connecting the A.T.C. in parallel 
with the A.T.I. and connecting the positive side 
of the L.T. battery to earth would tncrease stgnal 
strength. 

(1) The wiring diagram given in the article 
is correct. We would recommend you to check 
the wiring of your receiver, bearing in mind that 
wires should be joined only at points marked by 
a black dot in the diagram. (2) Wind the formers 
with No. 22 D.C.C. wire and make the internal 
diameter 14”. The A.T.I. should be wound with 
60 turns, the anode coil with 75, and the reaction 
coil with 75 turns. (3) The range of the set will 
depend upon the efficiency of the aerial and the 
skill with which adjustments are made. You 
should be able to hear stations as far north as 
Birmingham and Manchester, and under the best 
conditions, Newcastle and Glasgow. (4) The 
effect would be to decrease signal strength, but 
there would be less likelihood of energising the 
aerial with this arrangement. 
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THE SUPERSONIC HETERODYNE 


RECEIVER. 


By W. S. BARRELL. 


In a previous article the author dealt with the principle underlying the 


action of the Armstrong 


supersonic heterodyne circuit. 


The simple 


construction of the rectifying and oscillator units is now described. 


T is now proposed to describe the 
apparatus required, which, for con- 
i may be divided 


units == 


venience, 
following four 


unit; (2) Heterodyne ; 


(4) Amplifier. 


(3) 


Coupling unit ; 


into the circuits. 


(1) Rectifier 


and provides the means for varying the 
coupling between the aerial and closed 
A variable condenser, C, of 0-0003 


mfds. maximum capacity 1s connected across 
L, and provides a range of wavelengths 
~ from 150 to 480 metres. The adjustabie 


The Rectifier Unit. 
The components for 
this unit are mounted 
on ł in. ebonite, 
measuring I0 ins. by 
6 ins. Fig. 1 shows the 
front and rear view 
of the panel, and Fig. 4 
is a scale drawing 
showing the layout of 
the components. The 
circuit is given in Fig. 
2. The closed circuit 
inductance L, consists 
of 70 turns of No. 22 
D.C.C. wire wound on 
a 3-1n. diameter 
former. A ball coup- 
ling L, wound with 
40 turns of No. 22 
D.C.C. wire is capable 
of rotation inside L,, 


ÀA 
4 
ose 
co 
e 
B 
6: T= 
TUR “2 
È 
Q 
F, 
Fig. 2. 


COUPLING 
TRANSFORMER 


0 0902, F 


O, 


WAGO | 
4 
| 
ye 
a 


HE TERODYNE 


Circuit connections of the oscillator and 
detector units. 


filament resistance 
should be of the order 
of 10 ohms, and the 
grid condenser and 
leak 0-00025 mfds and 
2 ohms respectively. 
“ D.E.R.” type valves 
were found quite satis- 
factory and need but 
2 volts or less across 
the filament and 40 
to 50 volts plate 
potential. The grid 
return lead, which is 
broken and taken to 
two terminals O, O, is 
connected to the posi- 
tive side of the low 
tension battery. This 
provides the grid with 
the slight positive po- 
tential which is 
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Fig. 3. 


generally desirable for most efficient opera- 
tion when using the grid condenser and leak 
method of rectification. 

All connections may be very satisfactorily 
made by using fairly stout bare wire, say 
No. 20, covering with systoflex if so desired. 
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Fig. 4. 


Constructional details of the detector unit. 


The oscillator. 


Square section wire gives a very pleasing 
appearance. 

It will be noticed that the grid circuit 
is also broken and brought to two terminals 
at F, Fə Normally, and when working on 
an aerial, these two terminals should be 
bridged. If, however, it is 
desired to receive on a frame 
aerial, the bridging wire is 
removed and leads from the 
frame inserted. Under these 
conditions the coupling coil 
L, is of course inoperative. 


COUPLING 
TRANSFORMER 


Local Heterodyne. 

The front and rear view and 
wiring diagram for this unit 
are shown in Figs. 3 and 5 
respectively, and the panel 
measures the same as the 
rectifier unit, namely Io ins. 
by 6 ins. The inductance Lg 
is made up of 60 turns of 
No. 22 D.C.C. wire wound on 
a 4-in. former, and is shunted 
by a 0-0003 mfd. condenser. 
Special note should be taken 
of how this piece of apparatus 
is wired. One end of the 
inductance L} is taken to 
anode, via the anode battery, 
which is shunted by a 0-01 
mfd. fixed condenser. The 
other end of the coil is taken 
to the grid, the lead to the 
filament being tapped on to 
the inductance 20 turns from 
the “ grid ” end. Quite a small 
anode voltage can be used, I2 
volts being ample.* The 
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AND OSCILLATOR 
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rotatable ball coupling 
coil La has but 14 turns 
of No. 22 D.C.C., and 
its purpose is to lead 
the local oscillations to 
the detector unit. It is 
connected by twisted 
flex to the terminals 


© 


I 
E 


35 O, O, on the rectifier 
55 panel, and is thus in 
Ha series with the grid return 
ož lead. 


By connecting up the 
two units and inserting 
telephone receivers in the 
plate circuit of the detec- 
tor at the point where it 

coruxs is intended to connect 
the coupling transformer, 
signals can be received 
ei and the tuning range 


“th i i nn Y ia ascertained. 
N i | T He | 4 TURNS 
| ai 


| H L 
| -H Ui 


rm 
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(The method of building the 
amplifier and coupling units 
will be described in the neat 
gesue.) 


AND OSCILLATOR 


(0) unit (0) 


TO DETECTOR 


Fig. 5. The local heterodyne. 


A FIVE-VALVE CABINET RECEIVER. 


The photograph on the 
right shows the re- 
ceiving apparatus of Mr. 
E. J. Bailey of Gerrard’s 
Cross. The set, which 
consists of 2 H.F., de- 
tector and 2 L.F. valves, 
combines neatness with 
efficiency and is enclosed 
in a very compact cabinet. 


The switching arrange- 
ments enable the use of 
any combination of 
valves, various methods 
of H.F. amplification and 
the switching of the 
reaction to either the 
A.T.I. or H.F. tuning 
inductances. The panel 
can be dismounted ——— - —— 
grom the cabinet by the CPR PS Q 
removal ,of only two 
screws. The five-valve receiver of Mr. E. J. Bailey of Gerrard’s Cross. 
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THE OPERATION OF THE 
ARMSTRONG SUPER. 


By D. F. StepMan. B.A.Fc. (Canadian). 


O satisfying theory has yet been 
published explaining the results 
obtained with the Armstrong 
Super-Regencrative circuits, either 
in their simple or complicated arrangements. 
On the basis of voltage measurements on a 
form of this circuit the author suggests the 
following as a satisfactory explanation of at 
least most of its peculiarities. 
The circuit used is given in Fig. 1 (The 
Wireless World and Radio Review, April 28th, 
1923), being about as simple as is possible, 
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but nevertheless very satisfactory, and, 
qute contrary to the rather widespread 
idea, excessively stable. This stability seems 
to be the result of the grid condenser ; 
rectification by a potentiometer promptly 
makes it very critical, causing the valve 
to oscillate on one frequency only (either 
H.F. or Armstrong) and howl very easily. 
As originally given, the grid leak was in the 
conventional position across the grid con- 
denser, or virtually to the top of the Arm- 
Strong inductance. Itseems somewhat better 
if put to L.T.— and sometimes shows an 
improvement if put to H.T.+, but the 
Vanation is not very great. 

With this circuit it is entirely immaterial 
Whether any aerial is used or not at short 


distances, and with a frame 18 in. square, 
Birmingham is quite pleasant at London, 
and Manchester weak, but just readable. 

The voltage measurements being the basis 
of this discussion will be gone into in some 
detail. They were made with a low capacity 
quadrant electrometer, arranged for measur- 
ing both average D.C. potential and root 
mean square (R.M.S.) values by means of 
a change-over switch giving the two circuits 
shown in Fig. 2, and calibrated by means of 
batteries. With this instrument all voltages 
can be measured with equal accuracy, 
including the highest radio frequencies and 
steady potentials. The figures obtained 
are given in the table. 

Although it is not generally realised 
that such considerable potentials are 
obtained with a valve oscillating under 
only 120 volts H.T., it actually is the 
case, the total swing of the Armstrong 
oscillation being nearly equal to the H.T. 
voltage applied. It will also be seen that 
grid current during the short time the grid 
is positive is sufficient to maintain it at from 
20 to 40 volts negative, in fact only becoming 
just sufficiently positive to provide enough 
grid current to do this. 

Any theory of the operation of this circuit 
must also conform to certain other require- 
ments :— 

I. Provide enormous amplification. 

2. No distortion except for low whistle 
frequencies. This circuit is usually 
credited with much distortion, but a few 


Fig. 2. 
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3 


moments “ fiddling ” will eliminate it 
almost completely. 
3. Good signals before any considerable 


amount of H.F. oscillation occurs, t.e., 


before the “ thud.” These signals are 
here characterised as the “ Infra Arm- 
strong ” region, while after the “ thud ” 


is here called the “ Armstrong Region.” 
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Typical valve characteristic curves. 


4. The circuit is not on the point of 
- oscillating, as is frequently stated. Re- 
action has been increased far beyond the 
ordinary oscillation point, usually into 
the howl, and any H.F. impulse given 
half a chance builds up very rapidly. In 
the Armstrong region the valve actually 
is oscillating before any signals are re- 
ceived at all. 

5. Peculiarities as to heterodyne. In 
the Infra Armstrong region naturally no 
heterodyne is obtained, but after in- 
creasing reaction till a thud is produced, 
with reasonably strong signals still no 
heterodyne is obtained, although measure- 
ment shows 6 volts H.F. oscillation, but 
on changing to a weak signal heterodyne 
is at once produced. Also all heterodyne 
produced is of a very distinct character, 
instead of the usual single “ chirp,” a 
series of “ bumps ” are obtained on both 
sides of the wave. 

6. Extreme stability, as already men- 
` tioned using a grid leak and condenser is 
somewhat equivalent to a self-adjusting 
potentiometer, the grid automatically ad- 
justing its own potential. 

7. It is not in any way essential for the 
circuit to show overlap in H.F. oscillation, 
t.e., for oscillation once started to continue 
even after loosening the reaction con- 
siderably. Sometimes one goes in and 
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out of the Armstrong region with a barely 
perceptible movement of the reaction coil, 
without in any way affecting the stability, 
ease of operation, or the signal strength. 
The writer has found that, in any case, 
the Infra Armstrong signals are as strong 
as the Armstrong, even on distant stations. 
This would hardly be the case if oscillation 
hysteresis was the determining factor. 


Operation of the Circuit. 

In considering the operation of this type 
of circuit it is very usual to attempt to find 
the effect of an Armstrong oscillation on a 
valve already functioning, possibly as a 
detector. The writer proposes to go the 
opposite way, and to determine the effect of 
adding H.F. reaction to a valve oscillating 
very strongly on an Armstrong frequency. 
The relations in a simple oscillating circuit 
are very well defined and make a much 
better starting point.. 

In Fig. 3A is given a diagram of grid 
potential against time for one complete 
Armstrong oscillation, a sine wave of the 
proportions shown by voltage measurement 
(Table). It is actually slightly distorted 
at the positive peak by grid current, but not 
to any great extent. Now the useful part 
of the valve characteristic is between o and 
— 10 volts (see valve characteristic given) and 
unless H.F. oscillations carry the grid on to 
this part of the characteristic, H.F. reaction 
is lost for the time being. It will be seen 
that the grid passes through this part twice 
in each Armstrong cycle, passing through 
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Figs. 3A and 3B. 
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it in about 1/100,000 of a second. It will 
also be seen that there is plate current only 
about a quarter of the time, agreeing with 
the drop in plate current actually obtained. 

The voltage relations when no H.F. 
reaction is used are thus perfectly well 
defined, and it only remains to see the result 
of H.F. reaction. On increasing reaction 
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three distinct effects are noticed (excluding 
the howl finally produced) :— 

I. Signals without heterodyne or ap- 
parent H.F. oscillation. Previously defined 
as the Infra Armstrong region. 

2. A thud indicating H.F. oscillation, 
by measurement 6 volts, but still no 
heterodyne if tuned to a strong signal. 
Or, 

3. If tuned to a rather weak signal 
another faint thud, accompanied by strong 
heterodyne. 


Two and 3 taken together are the 
Armstrong region, 2 being usually 
associated with strong signals, although 
3 can also be obtained if the filament 
is a trifle cool. With weak signals 
when there is no appreciable wave 
to build up, more reaction has to be used 
to obtain oscillation, and one goes directly 
from I to 3. The distinguishing feature 
of region 3 is evidently that more reaction 
has to be used to obtain oscillation, which 
is then of. a slightly different character to 
that obtained with a stronger signal and 
less reaction. 

Now, with the circuit in operation and 
oscillating strongly on the Armstrong fre- 
quency consider that H.F. reaction has 
been increased to the point of signals in 
the Infra region (before the thud), although 
one gets a slight H.F. oscillation here (or 
signals would not be heard),the energy dis- 
sipated is so small that it does not decrease 
the size of the Armstrong oscillation ap- 
preciably. This state of affairs is represented 
in Fig. 3B. As soon as plate current com- 
mences, at —I10 volts, any small wave 
received builds up rapidly, but the grid, 
after 1/100,000 of a second, becomes so 
positive that the very small H.F. oscillations 
fail to carry it below the top bend of the 
plate current characteristic, and reactive 
effects are lost. This wave then dies out 
completely (it may be noted that grid 


current provides considerable damping), and. 


another small H.F. wave is built up as the 
grid drops from o to —ro volts, this again 
being completely damped before the next 
cycle commences. 

As reaction is increased these oscillations 
will evidently become greater and take 
a longer time to damp out, and finally 
the first set of oscillations are not entirely 
gone by the time H.F. reaction again com- 
mences. Even if only a milli-volt or so is 


left it will be many times greater than the 
received waves, and upbuild during this 
second period will be very rapid. As a decided 
amount of energv is now Uissipated in these 
H.F. oscillations the amplitude of the Arm- 
strong oscillation necessarily decreases, per- 
mitting an even greater H.F. oscillation to 
build up. This does not go on indefinitely, 
however, as the circuit is still perfectly 
stable. If tuned to a rather strong signal, 
when no heterodyne is produced, the final 
condition is represented in diagram 3C. 
The oscillations induced in the first period 
nearly, but not entirely, die out before the 
second is reached, then, together with any 
reccived waves, build up to a considerable 
magnitude and again die out before the next 
cycle commences. 

Now if the received signal is weak it will 
require more reaction before the first series 
of oscillations run into the second, and 


Figs. 3C and 3D. 


immediately it does so, the above process 
will go further. That is, after the circuit 
is again stable, the Armstrong oscillation 
will be slightly smaller, and the H.F. 
slightly greater, causing the second series 
to run slightly into the next cycle, as shown 
in Fig. 3D, and hence producing strong 
heterodyne. 

On looking at diagram 3C, it will be seen 
that signals come almost entirely from the 
first upbuild in each cycle, the small residue 
from them being many times larger than 
the received waves during the second 
upbuild period, and also that each cycle 
starts independently of any cycles gone 
before. It would thus be expected that 
tuning would be very flat indeed, and this 
actually is the case, 20 metres each way 
being quite ordinary. As long as the grid 
circuit remains in phase with the received 
waves for 1/100,000 of a second, tuning makes 
very little difference. Conditions are some- 
what different in diagram 3D. Here, although 
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the signal strength comes from the two 
very short upbuild periods in each Armstrong 
cycle, strong heterodyne compels one to 
tune sharply, and another peculiarity is 
at once apparent. The wave is, as it were, 
in the middle of a series of “ bumps,” that 
is, heterodyne alternately increasing and 
decreasing for quite a long way each side 
of the signal. It is evident how these are 
produced. On detuning slightly.a heterodyne 
note is produced, increasing in pitch until 
it is the same as the Armstrong, when it is 
indistinguishable from it, and disappears. 
In fact, as it approaches this frequency, 
it re-heterodynes with the Armstrong whistle 
and produces another note of diminishing 
pitch, becoming zero when the heterodyne 
is equal to the Armstrong in frequency. 
Electrically, after one Armstrong cycle 
the received wave is then just one H.F. 
cycle out of phase with any residues left 
in the circuit, or in other words, in phase 
again, and signals are quite strong, but 
as there are two upbuild periods in each 
Armstrong cycle the quality of speech 
suffers somewhat. This process then repeats 
itself till the received wave is two H.F. 
cycles out of phase and so on, reminding 
one of interference fringes in optics, but 
owing to the two upbuild periods speech 
is lost after the second heterodyne. This 
tendency towards ‘“‘ bumps”’ is shown even 
in the Infra Armstrong period by a slight 
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hissing effect where heterodyne would be 
a maximum, but it is, of course, little 
trouble to tune sharply and avoid it entirely. 

With reference to rectification, it is evident 
that the valve will be rectifying by grid 
current, and on both the upper and lower 
bends of the plate current characteristic, 
the latter working in opposition to the two 
former. Rectification is consequently very 
inefficient. It is also evident that there is 
a great deal of H.F. in the grid circuit that 
does not affect the plate current in any 
way. 

Although such good results are obtainable, 
the limitations of the single valve Arm- 
strong Super-Regenerative circuits are thus 
rather considerable :— 

(a) A definite limit seems to be set 
to signal strength, and no useful system 
has yet been suggested for the addition 
of note magnifier valves. * 

(b) The valve is rectifying extremely 
inefficiently, and the use of a crystal 
limits one to about the same signal 
strength as before. 

(c) The whistle must be rather too 
distinctly audible if good signals are to be 
obtained on 400 metres or thereabouts. 

(d) The characteristic re-heterodyning 
effect brings in a great deal of heterodyne 
noises, and causes a powerful wave to 
give strong heterodyne possibly 40 metres 
each way. 


THE INVISIBLE BAND. 


Much wonder was aroused during 
the progress of the Lord Mayor’s 
Show by the spectacle shown in the 
picture. Music was supplied by 
the band of H.M. Irish Guards 
broadcasting from 2LO. 
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A GIMBAL COIL TUNER. 


By H. E. ApDsHEAD, B.A. 


The use of a self-contained tuner unit apart from the amplifying and 


detecting apparatus is recommended. 


The unit does not permit of reacting 


on to the tuned anode inductance, but this does not greatly matter, for when 

a tuned high frequency amplifier is in circuit the aerial can be energised 

irrespective of method of reaction coupling employed. The design given is 

attractive and th> provision of terminals and switch for connecting a 
crystal detector is unique. 


OW that the gimbal-mounted coils 
manufactured by the Igranic Com- 
pany are coming into favour, 
perhaps a description of a complete 
tuner [ have made for these will prove of 
interest. The accompanying photograph 
will show the arrangement of the instrument, 
which has been engraved to add to its 
appearance. I can inform those who have 
not experimented 
in this line that 


and two new pieces of ebonite provided, 
wider than the makers employ, namely 14 in., 
to allow the long arms to swing round without 
fouling the panel. 

The top piece is made 4{ in. long as before, 
but 4) in. is enough for the bottom one to 
clear the condenser dials. in. can further 
be sawn off the vertical pillars, as they are 
longer than any coil the arms would accom- 
modate. There 
are several points 


it costs about 4d. —— ee which may be 
per letter to have S ys L raia g n modified, in this 
this done. a * “a “ee Gimbolder. For 

The panel can- me instance, which- 
not conveniently : ever coil the reader 
be any smaller elects to use as 
than the drawing reaction, the car- 
shows. This one rying arms should 


has been made to 
fit into one of the 
teak ex-Govern- 
ment 200-volt bat- 
tery boxes sold 
by Leslie Dixon. 
It is usually sug- 
gested that the 
ebonite be brought 
to size by filing, 
but I prefer to 
plane it down as 
though made of 
wood. Granted 
that the reader can plane square, then a 
flat edge with sharp corners results, and 
with more likelihood of success than by 
draw-filing, which requires a good deal of 
practice. Unless the oʻoor5 condenser is 
very compact the 4} in. depth of case will 
not be enough. By sawing up the surplus 
lid into three I-in. strips, glueing these round 
the edges, and using the spare piece to replace 
the hinged side, the case can be suitably 
enlarged. 

The Igranic Gimbolder 
mounted on a circular base. 


tuner comes 
This is removed 


The tuner. 


be insulated with 
ebonite covers at 
the ends, or there 
will be fireworks 
when they come 
into contact with 
their neighbours ! 
The arms are 
pressed with a 
curve, but this is 
a mistake, as the 
holes for the coil 


contacts are no 
longer circular. 
They should be hammered flat for about 


$ in. back. 

I have also some remarks to make concern- 
ing the small changeover switches. I find 
these suffer from three faults—the side arms 
are often not of equal length (important, or 
it will not he straight), the end contacts are 
tight or loose, and the nuts are badly threaded. 
It is therefore advisable to turn over the 
dealer's stock and pick out the good ones. 
A large accumulation of rejects might cause 
the manufacturers to improve their tool 
department ! 


2 t+ 


Provision is made for crystal reception by 
connecting up a detector and telephones. 
The wires are spaced out different distances 
from the panel so as to keep them well apart. 

The white xylonite discs have a rather 
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condenser dials.* 
operation. 

“ Trials of a Country Experimenter, No. 1.” 
The white plug in the telephone jack is an 
original refinement. It is to keep earwigs 


They are seen here in 


smart effect and a 4-in. margin will out of the only entrance to the interior ! 
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Dimensional drawing of panel. 


be found to be heavy enough. The material 
can be obtained at Hobbies, in Bishopsgate 


| A 


Practical wiring diagram. 
Street, London, if otherwise difficult to find. 
Unfortunately, the engravers annoyingly 
reversed the acrial and earth on the panel, 
but the drawing shows all the aerial arrange- 
ments correctly placed on one side. Not 
long ago I described a slow motion drive for 


On one occasion I found ten inside a blind- 
ended jack, and before I adopted Brown 
telephones I have had them get behind the 
ebonite caps, where the scratching puzzled 
me greatly until I tracked it down. 


— 


Circuit of tuner. 

The polished circular base can be turned 
into a stand for a set of No. 20 to §0 drills. 
If the B.A. taps are also let in on the radii 
which pass through their respective tapping- 
size drills they are conveniently to hand: 


$ Wireless World and Radio Review, p. 663, 
August lth, 1923. 
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LOOSE COUPLERS—IV. 


By W. JAMEs. 


(Concluded from page 214 of previous issue.) 


(L) There are, roughly, two sorts of 
couplings used for transferring energy from 
the output circuit of one valve to the input 
circuit of the next. 

In one sort the two windings are wound 
close together, resulting in very tight 
magnetic coupling, and considerable capacity 
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Fig. 23. Two well-known ty pes of plug-in high- 
frequency transformers. 


coupling as well. The ends of the coupling 
unit are then so connected that the maximum 
energy (or the voltage) is transferred by 
the magnetic and the capacity couplings 
to the secondary. 

A transformer of this type is shown in 
Fig. 23. In Fig. 23A, the primary and 
secondary windings, P and S, are accommo- 
dated in slots turned in a piece of circular 
ebonite. The ends of the windings are 
soldered to pins, which in the type shown 
in the figure take the form of valve legs, 
in order that the unit may be plugged into 
a valve holder. A number of these units 
with different windings may be made up, 
and in this way, the best coupling for signals 
of different frequencies may be chosen. 
If the windings are wound in opposite 
directions, it is usual to connect the two inside 
ends to the points of fixed potential (in 
valve circuits to positive plate battery 
and negative filament battery), and the 
outside ends to the plate and grid of the 
valves to be coupled. If the beginnings 
of the primary and the secondary are 
labelled I P and IS, respectively, and the 
ends O P and OS, then the two inside ends 
are O P and I S, and are connected with plate 
battery and filament battery respectively. 

The natural frequency of the coupling 
depends on the inductance and capacity of 


frequency, is varied by changing the 


the windings and the circuit to which they 
are connected, and the distance between the 
windings. When fine wire ®r resistance wire 
is used, the coupling may be practically 
aperiodic, and respond to a small band 
of frequencies equally well. When the coils 
are wound with larger wire, it is necessary to 
use a variable condenser for tuning purposes. 
If the condenser is joined across one winding, 
the effect of tuning is to tune both windings 
equally well, because of the close coupling 
which exists between them. 

Instead of placing the two windings in 
different slots, they are sometimes both 
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Fig. 24. A plug-in transformer with mounting. 
The inductance of the coils, and therefore their natural 
position of 
the metal plate. 


(The Sterling Telephone Co. 
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wound in the same slot (Fig. 23B). Coupling 
is tighter than before, but there is the danger 
that the insulation between the windings P 
and S may break down, and care should be 
_ taken to carefully insulate them. <A piece 
or two of paper placed over the primary 
winding will in general suffice. 

Instead of tuning couplings of this type 
with a variable condenser, the inductance 


Fig. 25. A common form of long range high-frequency 


transformer. 


of the windings may be varied by fixing 
a metal plate which can be easily moved 
with respect to the coils. A transformer 
of this sort is illustrated in Fig. 24. One 
winding has its ends soldered to the left- 
hand pins I and 2, and the other winding 
is connected to the right-hand pins 1 and 2. 
The circular metal plate is pivoted so that 
its position may be altered by turning the 
knob at the top of the transformer. The 
greater the area of the windings covered 
by the plate, the lower is their inductance. 
The self-capacity of the windings remains 
fixed, therefore the natural frequency of 
the transformers is increased. The lower 
portion of the figure shows the mounting 
unit, which may be fixed to a panel. To 
tune the different bands of frequencies, 
different transformer units with appropriate 
windings are used. 

It is sometimes more convenient to use 


a single coupling unit, and to take tappings ` 


from the windings at definite inductance 
values so that a wide frequency range may 
be tuned using only a small variable con- 
denser. The windings may be accommodated 
in slots, after the style of that shown in 
Fig. 25. As one would expect, the capacity 
coupling is considerable, and provided a 
sufficient number of tappings are taken, 
the transformer will tune to a wide band 
of frequencies quite well. There are, of 
course, considerable losses in the unused 
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end of the coils, which has the effect of pro- 
viding poor coupling (small amplification 
in valve circuits) when only a little of the 
windings is connected in circuit. Sometimes 
the primary winding only is tapped, and 
in other types, both windings are tapped. 
It is not usual to provide dead-end switches, 
but the switch blades are generally made 
sufficiently wide to make contact with two 
contact studs simultaneously. This, in 
effect, placesa short-circuited section between 
the used and unused portions of the windings 
and helps to reduce the losses. The unused 
end is generally short-circuited around 
itself, the end of the winding being connected 
to the circuit along with the switch arm. 
Transformers of this sort may be built 
to tune over a frequency range of 1,000,000 
to 10,000 (300 to 30,000 metres), but naturally 
they will not tune sharply to any definite 
frequency, so that if there are interfering 
signals present with the required signal, 
each will be dealt with to practically the 
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Fig. 26. 


wound on 


A tapped transformer with the windings 
tubes of different diameters. 
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same extent, whereas when a sharply tuned 
coupling is used, only the signal whose 
frequency corresponds with that of the 
coupling is transferred to the secondary 
winding. 

To compensate for the losses which are the 
cause of flat tuning, energy with a frequency 


Fig. 27. A transformer with one winding in the 


form of a cylindrical coil, and the other consisting 


of a number of basket coils. 


the same as that of the signal may be in- 
troduced into the coupling. The usual 
method is to use a reaction coupling. Then 
the losses for that particular frequency 
are reduced, while so far as the interfering 
signals are concerned, the losses are still 
present. 

(M) When good selectivity is required, 
as well as good transformer action, it is 
usual to space the windings apart. The 
capacity coupling may then be quite small, 
but it is essential to properly tune each wind- 
ing by using a variable condenser across 
each. 

One form is shown in Fig. 26. The two 
windings, P and S, are wound on thin tubes 
of prepared paper or ebonite which differ 
in diameter. The bigger the space between 
them, the easier is it to sharply tune the 
windings. In the construction shown in 
Fig. 26, the windings are wound on cylinders 
secured to a top plate which carries the 
connection terminals and the tapping sockets. 
The sockets are connected with suitable 
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points of the windings, so that with a 
tuning ` condenser having a given capacity 
range, a band of wavelengths may be pro- 
perly tuned. 

The capacity between the windings is 
still sufficient to appreciably affect the trans- 
former action, because they cannot be spaced 
very far apart for fear of reducing the 
coupling to such an extent that insufficient 
energy is transferred. 

The arrangement of coils in Fig. 27 is 
then to be preferred. Here the primary 
winding marked P is wound on the outside 
of a tube, and the secondary winding consists 
of a number of basket coils S. The basket 
coils are spaced apart to keep down the 
total secondary winding capacity. Tappings 
may be brought out as before. 

With transformers of this description it 
is possible to satisfactorily employ more 
turns of wire in the secondary than the 


- primary. To tune both windings to the same 


frequency, the secondary tuning condenser 
will necessarily be smaller than that used to 
tune the primary, consequently the voltage 
developed across the ends of the secondary 
may be several times that across the primary. 
This is, in general, very desirable. 

(N) Instead of providing tappings and 
variable condensers for tuning purposes, 


vA V 
000 0 


A vario-transformer, 
variometer with two sets of windings. 


consisting 


Fig. 28. of a 


we may construct the transformer coupling 
so that the inductance of the windings is 
easily variable over a fairly wide range. 
One form is shown in Fig. 28. The trans- 
former consists, essentially, of a variometer 
which has two distinct sets of windings. 
Referring to the figure, the stator is wound 
with two windings forming the primary 
and secondary, P and S. One winding 1s 
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wound above the other, and they are of both windings is a maximum. As the 
separated with a sheet of insulating material rotor is turned the inductance falls. The 
such as empire cloth. The rotor also has two capacity may be added in the form of 
fixed condensers, or the inherent capacity 
may be sufficient to give the vario-transformer 
the required frequency range. The coupling 
is of course practically fixed by the position 
of the windings, but the self-capacity 
varies as the position of the rotor is changed. 
To provide a looser coupling, with sharper 
tuning, the primary may consist of a winding 
wound over a portion of the stator only, 
as represented in Fig. 29. With this sort of 
transformer coupling, very good results 
may be obtained, the capacity coupling 
being small, and the tuning of the secondary 
circuit quite sharp. As a consequence, 
Fig. 29. Connections of another sort of vario- the selectivity of an arrangement such as this 
transformer. ‘s good. 
= To increase the tuning range of couplings 
windings P and S. Both sets of primary such as those of Figs. 28 or 29, switches may 
windings are connected in series, and the be connected with fixed condensers, so that 
same with the secondaries. When the rotor they may be joined across the windings 
lies parallel with the stator, the inductance conveniently, as required. 


S 


STATOR 


STATOR 


TRANSMITTING EQUIPMENT AT WJZ. 


A corner of the transmitting room of station WJZ. The power panel is shown at the left. The six rectifier 

valves supply the 2,200 volts of direct current for the modulator and oscillator valves of the transmitter panel 

tothe right. Five 250-watt modulator, and 4 oscillator valves of same rating are used in the transmitting 
ğü circuit, The operator is shown checking the wavelength, which is 360 metres. 
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MINOR REFINEMENTS IN H.F. CIRCUITS 


By F. H. Haynes. 


N putting forward a few simple sugges- 
tions it is hardly necessary to give 
constructional data, for the experimenter 
can see at once how they may be applied 
to the instrument he is using or constructing. 
It is well known that providing precau- 
tions are taken to ensure that the windings 
of the high frequency intervalve transformer 
possess a minimum of self-capacity, that 
it 1s possible to use a secondary winding 
having many more turns than the primary 
and thus to obtain a reasonable step-up of 
potential. In transformer construction, 
however, it is not an easy matter to obtain 
windings of low capacity unless primary 
and secondary are loosely coupled, with the 
disadvantage that the circuit becomes very 
selective. The use of basket coils in short 
wave H.F. transformer construction with 
50 per cent. more turns on the secondary 
is probably the best method for- h i for 
a step-up of potential. 


Fiy. 1. Simple method 
for obtaining a potential 
step-up ina H.F. circuit. 

When making use of the tuned anode 
arrangement a much higher degree of ampli- 
fication can be obtained if an additional 
inductance is connected in the lead to the 


grid condenser, and is coupled to the tuned 


anode coil. In the case of a single layer 
anode coil it is only necessary to wind 
on between 50 and 100 per cent. more 
turns, or when using dduolateral coils 
of the plug-in type, to mount an additional 
coil near the tuned anode inductance 
(Fig. 1). 

Reference has already been made to 
a method of high frequency amplification* in 


* Wirelesa World and Radio Review, Sept. 19, 
1923, page 819. 


which a small value fixed condenser is con- 
nected in the tuned anode circuit and the 
plate current fed through a high frequency 
choke of low self-capacity. This method 
makes use of a larger inductance coil for 
anode tuning than would normally be em- 


nF CHOKE 


TUNED ANODE 


rd 
- ~ 
a W 
' 


ALRIAL OR CLOSED CIRCUIT 
ele 
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Fig.2. An interesting H.F. amplifying arrangement. 

By reason of the small condenser in the plate lead it 

is possible to secure a higher potenial across the anode 

coil than is normally possible. The H.F. feed choke 

must be well designed and of low self capacity to 
avoid excessive leakage. 


ployed in the more ordinary circuit, with a 
consequent increase in the potential applied to 
the detector or next H.F. valve. Thissystem 
offers an advantage, inasmuch as, - should 
simultaneous tuning of an aerial or closed 
circuit and the anode circuit be considered 
practical, it will not be necessary to insulate 
the spindles of the two condensers which 
are operated together, or to divide the switches 
that may be employed to tap out the in- 
ductances, for it will be noticed that all the 
points marked “x” in an accompanying 
circuit (Fig. 2) are of similar potential. 
One possible drawback to this method is 
that the tuning of the high frequency 
circuit is particularly sharp. Extra turns 
included in the grid circuit will provide 
the necessary step-up of potential. 

No reference is made here to the neutrodyne 
arrangement which is almost essential when 
more than one stage of high frequency 
amplification is employed, and the points 
for connecting the additional condensers in 
the circuits can easily be identified or created 
by the use of an additional inductance. 
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A SHORT WAVELENGTH RECEIVER WITH 
TWO STAGES OF H.F. AMPLIFICATION. 


I. General Principles. 


By W 


HE output energy from a detector 

valve varies roughly according 

to the square of the signal 

voltage applied to the grid circuit. 
In the case of a simple detector valve set, 
consisting of a tuner with a detector valve, 
the voltage applied to the grid as the result 
of a transmission from a distant station will 
depend upon the constants of the aerial and 
tuning circuits, as well as the adjustment of 
the detector valve. 

For a given receiving aerial, the voltage 
developed across the ends of the acrial 
tuning inductance is greatest when the 
aerial circuit is sharply tuned, and when its 
losses are a minimum. Sharp tuning may 
be obtained by using well-designed tuning 
units, and it is generally better to employ 
a small value of capacity with a correspond- 
ingly large value of inductance. If a 
secondary circuit is used, the coupling with 
the aerial should be variable, and care taken 
to ensure that the losses due to the effective 
resistance of this circuit are as little as 
possible. 

Even with very careful design, however, 
the amplitude of the signal voltages generated 
across the input circuit of the detector 
valve is less than it might be, on account 
of the losses, which are due to a number of 
things. To compensate for these losses, 
energy may be introduced into the aerial 
and secondary circuits. The energy 1s taken 
from the detector valve output circuit, and 
it is introduced generally by magnetic 
coupling (although there are several other 
methods of coupling), care being taken that 
the induced currents have the correct phase. 
In this way the energy which is already in 
the tuning circuits will be increased, and 
therefore the voltage applied to the detector 
is increased, resulting in stronger signals. 
The result of transferring energy from the 
plate to the grid circuit ts, in effect, to partly 
neutralise the losses. By increasing the 


JAMES. 


coupling so that more energy is transferred, 
a condition may be reached where the 
effective resistance of the tuning circuits is 
zero. If this state is obtained, and a voltage 
is applied to the circuit, a current will flow 
which will have a magnitude determined by 
the maximum output of the valve. The 
valve is generating oscillations, and the 
frequency is determined by the circuit 
constants. The reaction coupling should 
therefore be critically adjustable, because 
then a given signal will produce a mavi- 
mum amount of energy (or voltage) in the 
plate circuit. 

The arrangement is very sensitive, but 
there are serious disadvantages attending 
the use of reaction to such an extent that a 
slight change in the signal strength or in the 
circuit adjustments causes the generation of 
oscillations, and it is better to amplify the 
signal before it is applied to the detector. 


Fig. 1. 


To secure reasonable amplification the 
circuits associated with the valve amplifier 
are tuned. When the valve is used as a 
voltage amplifier the voltage amplification 
will be a reasonable percentage of the 
amplification factor of the valve, when the 
effective resistance of the circuit joined to 
the plate is two or three times the internal 
resistance of the valve. The internal resist- 
ance of the valves ordinarily used for reception 
is fairly high, perhaps in the neighbourhood 
of 30,000 ohms, hence for reasonable ampli- 
fication the output (plate) circuit should be 
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sharply tuned. To this end a small value of 
tuning capacity is used to tune the inductance 
coil, and care is taken to keep the losses of 
the circuit small. The effective resistance 
of the tuned parallel circuit to a signal will 
then be high, resulting in good amplification. 

If the coil in the output circuit B is 
coupled with the tuning circuit A, Fig. 1, 
reaction effects may be obtained. However, 
when sharply tuned circuits are used it is 
generally found that with the slightest mag- 
netic coupling, oscillations are generated, and 
it is usual to place the coils A and B so that 
they have zero coupling. Even when this pre- 
caution is taken it is hard to operate an 


THE WIRELESS WORLD AND RADIO REVIEW 


251. 


Let us suppose the value of the capacity is 
fixed. The current which will pass through 
it is determined by the voltage difference 
between the grid and plate, and the fre- 
quency of the voltage. The reactance of the 


capacity fae ohms) falls as the frequency 


is increased, and, from Ohm’s Law, the 
current is directly proportional to the 
voltage. 

At short wavelengths the effect of this 
coupling capacity in feeding back energy 
acts to modify the operation of the amplifier, 
the amplification obtained being due to 


Fig. 2. Four methods for reducing the tendency of sharply tuned circuits connected with 
valves generating oscillations. 


amplifier of this sort with sharply tuned 
circuits because of the difficulty of making 
adjustments without setting up oscillations. 
The difficulty is caused by the capacity 
coupling which exists between the grid and 
plate circuits. No matter how carefully 
the circuit wiring is arranged, there is always 
present the capacity between the elements of 
the valve itself. The capacity is represented 
by the condenser C, Fig. I. A little considera- 
tion will show that the effect of the capacity 
coupling between the plate and grid circuits 
is that energy is passed from the plate to the 
grid circuit, and further that the energy 
assists that already in the grid circuit. 


regeneration as well as the capability of a 
valve to amplify. Further, the magnitude 
of the energy fed back is increased as the 
voltage amplification is greater. Conse- 
quently, when dealing with short-wavelength 
signals, it is generally necessary to arrange 
the circuits so that the amplification is far 
less than it would be if the coupling capacity 
was eliminated, in order to prevent the 
generation of oscillations. 

One method is to increase the damp- 


-ing of the plate circuit by increasing its losses. 


This reduces the amplification. A usual 
method is to wind the plate coil with rela- 
tively fine wire, or to connect a resistance in 


C 
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series with it as at R, Fig. 2A. The same 
result’ may be obtained by connecting the 
grid circuit to which the plate circuit is 
coupled, so that current flows in it as in 
Fig. 2B. | : 


Perhaps a better way is to introduce . 


into the plate circuit a voltage which acts 
to oppose the voltage already there, for 
example, by coupling a coil in the reverse 
direction to that used when reaction effects 
are desired as in Fig. 2C. As the coupling 
is increased, the amplitude of the voltages in 
the plate circuit B is reduced. Alternatively, 
a second circuit could be coupled to the 
plate circuit as in Fig. 2D when energy is 
absorbed by the coupled circuit according to 
the setting of the condenser. Here the 
coupled circuit is represented by C. 

In all: these methods of producing 
stability, the amplification is reduced. It 
should be clear that if the capacity coupling 
could be balanced out in some way, the result 
would be better amplification and sharper 
tuning. Sharp tuning is particularly desir- 


¢ 
¢ 
A 
7 
7 
4 
: 
S 


imental trartsmitting station (2 DY) of Mr. F. H. Haynes at Regent Square, 
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able, otherwise trouble is experienced through 
interference. 

It is believed there are at present two 
solutions to the problem of obtaining high 
amplification of short wavelength signals. 
One method due to Armstrong consists in 
changing the frequency of the signal, and 
then amplifying it.* The second method, 
due to Prof. Hazeltine, consists of arranging 
the circuitsso that the capacity is balanced. + 

A receiver which employs high frequency 
transformer coupling, with neutralisation 
of the unwanted capacity is called the 
Neutrodyne receiver by its inventor. Trans- 
former couplings are preferred because it is 
easier to arrange for complete neutralisation. 
The principle may, of course, be applied 
to “tuned anode ” couplings as explained 
in an article called ‘‘ Short Wavelength 
High Frequency Amplification,” Vol. XII., 
September 19th, pages 819-821. 


* The super-heterodyne receiver. 
t See Vol. XII, April 24th, pages 67 to 71. 


AN INTERESTING 
EXPERIMENTAL 
TRANSMITTING 

STATION. 


The accompanying photo- 
graph shows the equipment of 
the experimental transmitter 
of Mr. F. H. Haynes at 
Regent Square, London, W.C.1. 
(2 DY). The two motor 
generators deliver A.C. at 700 
cycles for stepping up for H.T. 
and for filament heating. Most 
of the components can readily 
be identified. A high-tension 
condenser near the change- 
over switch is used in con- 
junction with a resistance as an 
artificial aerial so that the 
aerial circuit is not energised 
except when actual trans- 
mission tests are to be carried 
out. By means of switches 1t 
is possible rapidly to change 
over from telephony to C.W., 
interrupted C.W., or tonic 
train. 
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An Exceptional Relay Test. 

A remarkable radio experiment is reported in 
The New York Evening Post. Under the direction 
of Dr. E. F. W. Alexanderson, Chief Engineer of 
the Radio Corporation, a wireless signal was recently 
transmitted direct from Radio Central, on Long 
Island, to Poland. At Warsaw the signal was 
made to actuate the transmitter, and thus send 
iteelf back to New York, the entire operation 
occupying the merest fraction of a second. At 
New York the “‘tick’’ again transmitted itself, 
this time to Warsaw, and the cycle of operations 
was continued. 40 times before the “‘ ticks’ had 
died down to inaudibility. 


Radio for South African Farmers. 

The feasibility of organising a wireless broad- 
casting service for farmers was recently discussed 
at the Annual Congress of the South African 
Agricultural Union, when the desirability of having 
the latest market information, etc., broadcast, 
was emphasised. 


Christiania Broadcasting. 

The transmissions from Christiania, reception 
of which has been reported on several occasions 
in these columns, have been suspended for an 
indefinite period. This information reaches us 
from a Birmingham correspondent, who has been 
in communication recently with the Chief Engineer 
of the Christiania station. 


The Wireless Club Amalgamation. 

At a joint meeting of members, it has been 
decided to amalgamate the Worthing Y.M.C.A. 
Radio Club and the Worthing Radio Association, 
forming the Worthing Radio Club. 


“ Tons of Money.’’ 

That he had a wireless set installed at his house 
was submitted as proof of a debtor’s means at the 
Clerkenwell Court recently. 


New Societies for Golder’s Green and 
Kennington. 

It has been suggested by several residents in 
the Golder’s Green and Hendon area that there is 
room tor a Wireless Society in the district. All 
interested in such a scheme are requested to 
communicate with Mr. W. J. T. Crewe, “The 
Dawn,” 111, Prince’s Park Avenue, Golder’s Green, 
N.W.II. ( Phone, Hampstead 3792.) 

The formation of a Wireless Society for Kenning- 
ton is also being considered, and prospective 
members should write for particulars to the offices 
of this Journal, 12 and 13, Henrietta Street, 


Strand, W.C.2. 


) AROUND THE 
WIRELESS WORLD 4 


Broadcasting a Wireless Journal. 

An interesting legal point with regard to broad- 
casting arose recently in France, where a proposal 
was made and all arrangements prepared for 
broadcasting a complete wireless journal under the 


title of Journal sans Fil. Those who waited at 
the appointed hour for the first number of this 
spoken newspaper, however, were disappointed, 
for at the last moment the French Minister of 
Posts and Telegraphs raised an objection tq publica- 
tion, stating that, under the present regulations 
governing wireless, all transmitting stations had 
to be officially authorised. 


A realistic reproduction of the studio at 2LO in 
the demonstration hall at the All-British 
Wireless Exhibition. 


Seeing by Wireless. 

At the Royal Society of Arts on Wednesday, 
November 14th, M. Edouard Belin gave a lecture 
and demonstration dealing with the process of 
transmitting and reproducing writing, drawing and 
photographs without wires. Mr. Alan A. Camp- 
bell Swinton presided. 

In the course of his interesting remarks, M. Belin 
spoke of what had been and would soon be achieved. 
Real half-tone photos had been transmitted 
successfully, and the lecturer expressed the belief 
that television would soon mean actual vision at 
a distance. 


D.F. Apparatus for Cunarders. 

As testifying to the value of wireless direction- 
finding apparatus on board ship, it is interesting 
to learn that the Marconi International Marine 
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Communication Co., Ltd., have been instructed 
to fit direction-finding apparatus on all passenger 
ships of the Cunard fleet. 


Anniversary of the British Broadcasting 
Company. 


November 14th, 1923, marked the first anniver- 
sary of the British Broadcasting Company, and to 
celebrate the occasion speeches were broadcast from 
2LO by Senatore G. Marconi, and by Mr. J. C. W. 
Reith, Managing Director of the Company. 

Senatore Marconi’s remarks dealt simply and 
briefly with the rapid development of broadcasting 
in this country since its inception but a year ago, 
and he proceeded to emphasise the potential value 
of the new method of communication for binding 
together the peoples of the British Empire. 

Referring to his latest experiments with wireless 
telephony, Senatore Marconi mentioned that these 
had entirely revolutionised current ideas, both of 
the power and of the wavelengths required for 
effective signalling. Working with only 1 kilowatt, 
and on a wavelength of 100 metres, he had been 
able to maintain effective communication over a 
distance of 2,250 miles between Poldhu, in Cornwall, 
and his yacht “ Elettra.” 

Mr. Reith said that on November 14th, 1922, the 
British Broadcasting Company was represented by 
a staff of three in temporary possession of one 
small room. Developments since then had been 
such that within a year, 15,000 hours of pro- 
grammes had been transmitted from the various 
stations and a large organisation created. Broad- 
casting was now an established institution. By its 
aid he believed the Company could bring into 
homes, hitherto for a variety of reasons inaccessible, 
all that is best and most worth while in every 
department of human achievement, knowledge and 
endeavour. 


Radio Developments in Greece. 


It is reported from Greece that a national wireless 
service has been agreed upon, to be installed by 
the Marconi Company. The agreement will be 
ratified by the National Assembly. 

Negotiations are also pending for the installation, 
by a Franco-Greek Company, of a wireless telephone 
system between the principal towns of Greece and 
the Eiffel ‘Tower, 


The ‘‘ Catseye ’’ Crystal Detector.. 

It is regretted that an error occurred in the 
advertisement of the above product, appearing 
in our issue of October 3lst. The price of the 
crystal detector is Is. 6d., and not as stated. 


The ‘* Radiolog.’’ 

We have been advised by the publishers, Messrs. 
Pallett Brothers of 29, Silver Street, Leicester, 
that it has been found necessary to increase the 
price of their ‘* Radiolog ”’ (referred to recently in 
these columns) to 2s. 6d. net. 


Resolutions of International Committee. 
At the recent meeting of the Wireless Telegraphy 
Committee of the International Shipping Con- 


ference, two resolutions were passed as follows :— | 


(1) It is desirable that the maritime States should 
take steps to convene an international conference 
for the consideration of wireless problems, and, 
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pending the proposed conference, all maritime 
States are urged not to apply to foreign vessels 
regulations more onerous than those in the Conven- 
tion of 1914. (2) In the meantime the Govern- 
ments of the maritime States should be invited 
to give the closest study to the problem of perfecting 
the automatic device within the next six months.” 

The automatic device referred to under Resolu- 
tion 2 is an automatic alarm system which will 
call up efficiently in cases of emergency even in 
the absence of an operator. 


A Burglary. 


Messrs. Radio Instruments, Ltd., of 12, Hyde 
Street, New Oxford Street, W.C.1, inform us that, 
owing to a burglary on their premises on the night 
of November 15th, their mail was seriously tampered 
with. Readers who may have communicated with 
the firm on that date are advised to get in touch 
with the Company at once. 


Misuse of a Call Sign ? 


Messrs. Frank Hough (Southport), Ltd., of 
60, Sussex Road, Southport. have informed us 
that they have recently received many reports 
of crystal reception in London of their transmitting 
station 5AW. As this station has not recently 
been in operation, they are forced to the conclusion 
that their call sign is being illegitimately used by 
someone in the London area. Unless this ceases 
they will be obliged to take steps to locate the 
offender and report him to the authorities. 


A Useful Connector Clip. 


Those undertaking the construction of the cabinet 
receiver given in recent issues will be interested to 
learn that a suitable connector clip can be obtained 
from Messrs. A. G. Wright & Co., Ltd., 302a, 
Kentish Town Road, N.W.5. This clip is exceedingly 
useful in the building of instruments when it is 
necessary to carry a connection from a panel to 
its box container and avoid the use of flexible 
leads. 


Correspondence. 


Automatic Reception of Wireless Signals. 

To the Editor of THE WIRELESS WORLD AND 

Rapio REVIEW. 

Srr,—In your issue of October 24th there is 
an article by Mr. E. R. Batten on the Automatic 
Reception of Wireless Signals. I would ask you 
to be so good as to compare this article with a paper 
read by the writer before the Radio Society and 
reported in your issue of October 29th, 1921. You 
will see that the methods described by your con- 
tributor are in the main identical with those worked 
out by the writer for use in connection with his 
own Relay, and that whole paragraphs have been 
quoted verbatim from this paper (in one case in 
the first person without -any acknowledgement 
being made as to their source. 

In view of the prevalence of this practice at the 
present time I would ask you to publish this 
letter in the hope that it may act as a deterrent. 
to other prospective plagiarists. 

I should be glad if you would be so good as to 
forward a copy of this letter to your contributor 
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in time for him to make reply in the same issue 
as that in which this letter will be published, 
should he desire to do so. 
R. E. H. CARPENTER. 
November 6th, 1923. 


To the Editor of THE Wi1RELEsS WORLD AND 
Ravio REVIEW. 


Sir,—In answer to Mr. Carpenter’s letter,’ it 
was quite an oversight on my part in omitting 
to mention the source of information. 

However, it may be of interest to note, that, 
part of the information referred to may also be 
found in a pamphlet issued by Messrs. Creed & Co., 
Ltd. 

E. R. BATTEN. 

November llth, 1923. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 21st. 
Radio Society of Great Britain (Informal Meeting.). At 6 p.m. 
At the Institution of Electrical Engineers. Lecture: ** Acrial 


Construction and Desim.” By Mr. G. P. Mair. 
The Institution of Electrical Engineers (Wireless Section). At 
D p.m. (tea at 5.30). In the Lecture Theatre. Lecture: 
* Periodic Trigger Reception.” By Dr. E. V. Appleton, M.A., 
and Mr. F. S. Thompson, B.A. Also “ A Dynamic Model of a 
Valve and Oscillating Circuit.” By Mr. R. C. Clinker, M.LE.E. 
East Ham and District Radio Society, At 730 p.m. At the 
Church Army Social Centre, Barking Road, E. Informal meeting. 
B.T.H. Recreation Club. Rugby. At 7.30 p.m. At the Caldecott 
Girls’ School, Church Street. Discussion. 
Stockport Wireless Society. At 7.30 p.m. Lecture: ‘ Inter-Valve 
Coupling.” By Sergt. Bunter. 
inb District Radio Society. At 117, A Pa Street. 


Lecture: ‘The Arinstrong Receiver.” By Mr. G. W. 
Thompson. ' 
ter Radio Scientific Society. At 7 p.m. At 16, Todd 
Street. Lecture: ‘ Wireless Circuits.” By Mr. L. J. Wood. 
Hackney and District Radio Society. At 6 p.m. Demonstration 
at the Clapton Palais de Danse, Lower Clapton Road, E.5. 
In the chair, Sir Arthur Lever, Bart., M.P., J.P. Speakers: 


Mr. Arthur Burrows and Capt. P. P. Eckersley. 


THURSDAY, NOVEMBER 22nd. 

Liverpool Wireless Society. At Liverpool Royal Institution. 
Demonstration of High Speed Recording. By Mr. H. H. Harrison 
(of A.T.M. Co., Ltd.). 

Ilford and District Radio Society. Informal Meccting. 

Luton Wireless Society. At 8 p.m. At Hitchin Road Boys’ 
school. Experimental Demonstration by Mr. E. Porter. 

Hackney and District Radio Society. Demonstration and Lecture 
on the Society’s Seven-Valve Set thy Mr. Walker. 

Cardiff and South Wales Wireless Society. At 7.30 p.m. At the 
linstituttion of Engineers, Park Place. Lecture: “ Early 
Experiments by the British P.O. ene Without Wires.” 
By Capt. C. Crompton, O.B.E., R.E., M.LE.E. 

St. Pancras Radio Society. Lec ture: “ he Design of an Efficient 
High Frequency and Detector Panel.” By Major Page, B.Sc. 


FRIDAY, NOVEMBER 23rd. 
The Wembley Wireless Society. At 8 pm. At Park Lane School. 


Lecture: ** Wireless es = G S By Mr. B. P. Rossi. 
Honor Oak Park Radio Lecture by Dr. Higson. 
The Working Men's College Club, on, N.W. Grand 


Bazaar in aid of college se Appeal Fund (and following day). 

and ireless Society. At 7.30 p.m. At the 
of Applied Science, St. George’s Square, Elementary 
Conducted by Mr. J. G. Jackson, M.Sc. 

Radio . At 7.30 p.m. At Woodhouse Lane U.M. 
Church Schools. Continuation of Discussion, ‘ The Propaga- 
tion of Acther Waves.” Led by Mr. W. G. Marshall. 

and District Radio Society. At S p.m. Lecture: * Tele- 
phones.” By Mr. Gates. 
io Society of Highgate. Dance. 


Dept. 
class. 


South London League of At 6.30 p.m. At the 
(hess Room, Greyhound Hotel, Sydenham. 
Mount Pleasant Radi> Research So iety At 8 p.m. 


. Lecture : 
By Capt. A. Hinderlich, M.A. 
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MONDAY, NOVEMBER 26th. 
and District Radio Society. At 8.15 p.m. At Congre- 
gational Church. Lecture: * The Thermionic Valve.” By 
Mr. R. C. Jones. 


TUESDAY, NOVEMBER 27th. 
London Wireless and Experimental Association. Sale and 
Exchange Night. 


Broadcasting. 


REGULAR THE 


PROGRAMMES ARE BROADCAST 
FOLLOWING EUROPEAN STATIONS : 
—RMINGHAM © Èr 63 metres ; HESTER 2 ZY, 370 metres ; 
ir 423 metres; -CARDIFF 5 WA, 353 metres; 
O, 400 metres: GLASGOW 5 8C, 415 metres ; 
ABERDEEN? BD. 497 metres ; BOURNEMOUTH 6 485 metres. 
Regular daily programmes. Weekdays, 11.30 to 12.30 p.m. 
(2 LO only), 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 to 5 p.m., 
8.30 to 10.30 p.m, 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.5 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time S 'gnal and Weather Forecast; 12.0 noon, Live- 
stock prices; 3.40 p.m. (Saturday excepted); Financial report. 
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m., 
Concert or Address ; 7 p m., Weather Forecast ; 7.20 p.m. (Sunday), 


Concert and Address; 10.10 p-m., Gencral Weather Forecast. 
PARIS (Co i ise de Radiophonie Emissions 

“ Radiola °’) 1,780 metres. Daily, 12.30 p.m., Cotton, Oil 

and Café Prices, News, Concert; 1.45 p.m., First Bourse Report ; 

4.30 p.m., Bourse Closing Prices ; ; 4.45 pm., Concert ; 5.45 p.m, 

> and Racing Results; 8.30 to 9.30 p.m., News; 9.10 p.m. 
NCert ; 


I0 p.in. t010.45 p.m., Radio Dance Music. 

ECOLE SUPERIEUREs des Postes et Telegraphes, 450 metres. 
.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to 10 p.m. 
Tuesday and Thursday), Tests (Music, etc.) ; 2.30 p.m. to 7.30 pam. 

(Saturday), Tests (Music, etc.). 

A » 3,100 metres. 


Daily, 9.45 a.m. 
Gramophone Records. 


to 10.15 a.m. 


BELGIUM. 
BRUSSELS, BAY, 1,100 metres. 1 p.m. to 5.30 p.m., 


logical Forecast; g p.m. (Tuesday), Conort. 


Meteoro- 


HOLLAND. 
THE HAG POGG. Temporarily suspended. 
THE HAG (Heussen Laboratory), PCUU, 1,070 metres. 
9.40 to 10.40 a.m. (Sunday), Concert; 9.40 to 10.40 p.m., Concert; 
7-45 to ae lag (Thursday), Concert. 


GUE (Velthuisen), PCKK, 1,070 metres. 38.40 to 
Poca (Friday), Concert. 
IJMUIDEN (Middelraad), PCMM, 1,050 metres. Saturday, 


8.40 to 9.40 p.m., Concert. 
AMSTERDAM, PA 5, 1,100 metres (Irregular). 


Concert; 5 to 6.30 p.m., Concert; 8.10 to 9.10 p.m., 


DENMARK. 
LYNGBY, OXE, 2,400 metres. 7.30 p.m. to 8.45 p.m., Concert 
(Sunday excepted). 


10 to IY a.m., 
Concert. 


GERMANY. 
terhausen), L.P., 4,000 metres. (Sunday), 
to to rr a.m., Music and Lecture ; 2,700 metres II a.m. to 12 noon, 
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
or ; 11.30 a.m. to 12.30 p.m., Music and Speech ; 4 to 4.30 p.m., 
aNCWS. 
EBERSWALDE, 2,930 metres. Daily. 12 to 1 p.m., Address 
and Concert ; 7 to 8 p.m., Address and Concert; (Thursday and 
Saturday), 5.30 to 6.30 p.m., Concert. 


CZECHO-SLOVAKEIA. 
PRAGUE, PRG, 1,800 metres. 7 a.m., 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 
and g p.m., Concert. 
KB. (near Prague), 1,000 metres. 
Meteorological Report and News. 


11 a.m. and 3 p.m., 
2 p.m., 


Daily, 6.20 p.m., Concert ; 


SWITZERLAND. 
GENEVA, HB 1 (Radio Club de Genéve). Temporarily suspended. 
LAUSANNE, HB 2, 1,100 metres. Tuesday, Thursday, Saturday, 
4 p-m., Concert; Monday, Wednesday, Friday and Saturday, 
7 p.m., Concert 


SPAIN. 
MADRID, 1,450, 2,200 metres (Irregular). 12 to r p.m., Tests. 
MADRID, PTT, 400 to joo metres. 4 to 5 p.m., Tests. 
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Radio Society of Great Britain. 


TRANSMITTER AND RELAY SECTION. | 


During the tests of the week before last. a number 
of transmitters who had not previously been on 
the programmes obtained an opportunity of taking 
part. Not all the reports from receivers are yet 
in, and it is therefore impossible to give a complete 
account of the results. But the reports already 
to hand show that there were some very successful 
performances. For example 2 IN (Blackpool) was 
received by 5 JX and 2 TF (Edinburgh) by 2 DR 
(Shipley), 5 SZ (Baildon), 5 DN (Shettield), 2 VC 
(Nottingham), 2 LG (Birmingham), 5 QV (Clac- 
ton), 5 SI (Shrewsbury) among others. Another 
station highly reported on is 5 PS (Farnborough), 
who has figured prominently in previous tests. 
2 DR (Shipley) was picked up by 5 JX (Edinburgh), 
6 HR (New Southgate), and others. 5 JX (Edin- 
burgh) was read by 2 DR (Shipley), 5 SI (Shrews- 
bury), ete. 5 KO (Bristol) was heard by 2 TF 
(Edinburgh) and 2 VC (Nottingham). 


Each of the transmitters who were working 
will be given the gist of the reports when they 
come in. Up to the present in these later tests 
the best record for reception is that of 2DR 
(Shipley), who has received 5 DN _ (Sheffield), 
2 IN (Blackpool), 5SZ (Baildon), 5 US (York), 
2 MG (Glasgow), 5 JX (Edinburgh), 2 TF (Edin- 
burgh). Another good reception record was that 
of 2 TF (Edinburgh). 


From all directions it is reported that much 
jamming is caused unnecessarily by experimenters. 
Sometimes two persons only a mile or two apart 
will monopolise the air for long periods by emitting 
disproportionately strong radiation. It would 
help greatly if such transmitters would be sporting 
enough to reduce their power and to minimise 
the amount of time they occupy, especially while 
tests are on. But a great deal can be done to 
reduce jamming in other ways. Every owner of 
receiving apparatus ought to endeavour to use 


highly selective circuits and weak coupling to the 
aerial. At the same time every transmitter ought 
to adjust his apparatus accurately to a definite 
wavelength, and keep it there. To assist in both 
these improvements in apparatus the Radio 
Society’s calibration signals have been sent out 
during the past week, and each member of the 
section has had a sheet of instructions showing the 
best way of utilising the signals, if his call sign 
had appeared on any of the Society’s transmitting 
programmes. But this is not the only method 
of alleviating the trouble; another method is 
for every transmitter to submit to a reasonable 
amount of discipline for the good of all, including 
himself. 


The first election of the T. and R. Section is 
drawing near. The elected members of the Com- 
mittee will be three in number, and two of them 
must be members of the Radio Society, while the 
third need not be. All of them must be members 
of the T. and R. Section. The method of election 
is as follows :— 


Before November 29th next each member of 
the T. and R. Section ought to receive a postcard 
stamped and addressed for return. On this 
postcard each member is requested to write the 
names of three members of the Section in order 
of preference. The votes given on the returned 
postcards will be counted by a method giving 
full weight to the preferences expressed, and the 
President will then make enquiries as to whether the 
persons getting the most votes are able and willing 
to serve. In this way three members will be 
chosen for the Committee. 


Up to the present the Section has been worked 
by a Committee consisting of Mr. Child, a Vice- 
Chairman of the Society, Mr. Coursey, who is the 
organiser of the transatlantic tests, and the Presi- 
dent. 


THE TRANSATLANTIC BROADCAST TESTS. 


The arrangements for the Broadcast Transatlantic Tests promoted by The Wireless 
World and Radio Review and by Radio Broadcast in America are now complete. 

The simultaneous transmission from all the British stations will commence, as 
announced in our last issue, at 3 a.m. on November 26th. At 3 a.m. on November 27th 
America will transmit for half an hour for test purposes from a number of stations on 
wavelengths between 300 and 500 metres, and an address will be made by Mr. Henry Ford. 
American transmissions will also take place commencing at the same hour on November 
zoth, thus alternating with the British transmissions already announced. On December 
2nd, provided that the tests have met with success, an attempt will be made at two-way 
communication, when England will transmit at 3 to 3.5 a.m., 3.10 to 3.15 a.m., and so on 
every five minutes until communication is established. America will transmit at 3.5 to 


3.10, 3.15 to 3.20 etc. 


Reports on reception should be forwarded to The Wireless World and Radio Review, 
12/13, Henrietta Street, London, W.C.2., and to Radio Broadcast, at Doubleday, Page & Co., 
120, West Thirty-Second Street, New York, U.S.A. 
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RADIO TELEPHONY. 


By H. A. Taomas, M.Sc. 


(Continued from page 229 of previous issue.) 


THe TELEPHONE. 


The last link in our chain is the telephone 
receiver, a piece of apparatus nearly as defective 
as the carbon microphone. It is usually considered 
that if there is no saturation, t.e., if the displacement 
of the diaphragm is a linear function of the current 
through the exciting coils, there is no distortion. 


Fig. 18. 


However, if we examine the vector diagram of 
a telephone receiver, we shall see that we have 
four factors to consider, namely :— 

(1) The static resistance. 
(2) The static reactance. 
(3) The motional resistance. 
(4) The motional reactance. 

In Fig. 18, if the E.M.F. applied to the terminals 
of the receiver be represented by E,, the current 
due to the normal impedance of the winding will 
be Ip making a phase angle difference of 0,. Now, 
in phase with this current vector, we have the 
flux change 9, which will produce a motion of the 
diapbragm lagging a little behind the operating 
flux. This lagging angle 6, is dependent on the 


effective mass of the diaphragm, its constants 
of elasticity, and the frequency. This motion 
will now produce in phase with it a flux pọ, due to 
the variations of the air gap and consequently 
the reluctance of the magnetic circuit. The 
changing flux ọ, will induce an E.M.F. E, in the 
original winding, and thus the E.M.F. required 
to maintain the current Ip when the diaphragm 
is in motion will be the vectorial addition of the 
components E, and E, namely E. . 
It is apparent therefore that the effective motional 
impedance of the receiver will vary with frequency. 
We must not forget also the natural period of 
vibration both of the mechanical and electrical 
systems, and the decrement and inertia of the 
diaphragm. Fig. 19 gives the type of resonance 
curve obtained from the mechanical system, 
and Fig. 20 gives the sort of motion obtained 
by an applied wave of constant amplitude, as the 
frequency passes through the resonance point. 
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The static and motional resistances and reactances 
of a typical receiver are well shown by the following 
curves given in Fig. 21. 

In general, it appears remarkable that a metal 
diaphragm is capable of following the current 
changes as well as it does. The motion is ex- 
ceedingly small, being of the order of 1/20,000 cm., 
for a sound of strength R8 at 256 f. 


Loup SPEAKERS. 


In the case of loud speakers, the horn plays a 
prominent part in the quality of the reproduction 
and it will be well to ask ourselves what its function 
is. We have a motion of the diaphragm giving 
pressure impulses to a small area of the surrounding 
medium, and by means of the horn, we convert 
these impulses into smaller pressure changes 
acting over a greater area. Now, a horn must 
produce some type of distortion, but sometimes 
this distortion effect is considered an advantage, 
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However, the real function is to preserve the initial 
least distorted pressure changes at the diaphragm, 
and for this purpose the horn should add nothing 
to the tone by virtue of its own resonance and 
elastic properties. Many loud speakers suffer 
materially from sustained vibration of certain 
frequencies, giving a jarring effect. 
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Fig. 21. 


The ideal horn should therefore be made of a 
vibrationless material, and castings in iron have 
so far proved to give the best results. Anything of 
the nature of thin metal should be avoided, as 
invariably there is resonance frequency, often 
in the audible range. 

Having given a rough sketch of the factors 
which produce the evil, I will mention a few of the 
possible means of improvement. 

With reference to microphones, there are several 
types which are more or less successful, which do 
not depend upon the variable resistance offered 
by a mass of carbon granules. 

There is the Jet Microphone, in which the resis- 
tance of an electrolyte sprayed from an electrode 
on to the moving diaphragm which acts as the other 
electrode, is utilised to convert the pressure impulses 
into corresponding electrical ones. However, the 
clumsiness of the instrument is apparent, and there 
is great difficulty in preserving a constant cross 
sectional area of the liquid. Fig. 22 illustrates 
the method. The power that can be handled may 
be as high as 400 watts. 


CHAMBERS LIQUIO MICROPHONE 
Fiy. 22. 


The capacity transmitter is another form, 
illustrated in Fig. 23. Here, the motion of the 
diaphragm produces changes in capacity, and these 
changes may be utilised in two ways. The usual 
method is to apply a high frequency potential, 
and the current is a linear function of the capacity, 
which is very nearly proportional to the displace- 
ment of the moving plate. 


I have succeeded in getting this type of trans- 
mitter to work very well by merely connecting it 
to a 4-volt cell, and telephone in series. In this 
case a potential “v” is applied across the plate, 
and the change in electrical charge on the condenser 
is “vc,” where “c” is the capacity. Now, since 
= 4, a current will be produced which is 


a function of the rate of change of the capacity, 


' and since this is also sinusoidal if the impressed 


pressure is sinusoidal, a satisfactory transformation 
is obtained. 
However, the difficulty with all capacity trans- 
mitters is that a large amplification is usually 
uired. 
have tried a capacity transmitter without a 
diaphragm with considerable success. In this 
case a condenser with a very small air space and 
a large number of plates was enclosed in a box with 
a trumpet at one end, as shown in Fig. 23. The 
variations of pressure produce variations in the 
specific inductive capacity of the air dielectric, 
and over the small range utilised, this change is 
linear. The capacity is thus varied. From a 
theoretical point of view, this transmitter appears 
to be ideal, as we have no moving mechanical 


system. Practically we have the difficulty of. 
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C+8C ok’ (K* 5K) = K (pe dp) 
Fig. 23. 


insensitivity and consequent necessity of amplifica- 
tion, but I feel, in spite of this, that the system 
has much to commend it. 

It is obvious that there is much scope for im- 
provement in valve design. Characteristics with 
longer straight portions are urgently required, 
as also are low impedance valves for large outputa. 
Self-capacity between various parte of the valve 
should be reduced, especially for the lower wave- 
lengths. 

Transformers are always open to much discussion 
and self-capacity in this case must be reduced 
materially. 

In reception, we must get away from the shocking 
habit of low resistance resonant circuite produced 
by such devices as negative grids, reaction coils, 
and so on. Bigger aerials, and less valves are 
wanted. The wireless experimenter is too fond 
of freak performances on the top of resonance 
curves, and when his aerial resistance is just and 
only just on the right side of zero. Also, let us 
realise that the audio voltage changes on the grid 


t 
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-of the last valve of a note magnifier may be very 
large, and higher anode volts with consequent 
increase in the length of the linear portion of the 
-characteristic is very desirable. 

I shall conclude by giving a few more suggestions 
‘relative to audio frequency amplification. 


The problem of high frequency amplification 
being more difficult in theory and practice than that 
-oi audio, has had bestowed upon it a comparatively 
large amount of experimental and theoretical 
investigation, and almost every type of circuit 
has been tested and compared. Thus we have the 
transformer-coupled amplifier, the tuned trans- 
‘former, the impedance capacity, resistance capacity 
form of coupling, and so on. 

However, since audio frequency amplification 
is apparently so simple a matter, and is not depen- 
dent on tuning or any like critical conditions 
‘it is the favourite method of amplification adopted 
by experimenters, and of course, the desired 
output for the successful operation of large audio 
apparatus such as loud speakers is obtained. 

It is owing to the fact that valves may so easily 
be hooked together by iron core transformers in 
-cascade, and also that the average wireless enthu- 
siast is rarely a musician, that little, if any, research 
in the improvement of articulation has been at- 
tempted bv the experimenter. 

It is therefore with a view to arousing interest in 
these finer points of improvement that I feel that 
the results of a few simple experiments may be 
-of interest, and hope that others will try to improve 
upon the results given. 

In the first place, therefore, let it be understood 
that the iron core transformer is a ‘‘ dark horse.” 
It is not nearly such a simple piece of apparatus 
as we all feel it is. 

In view of recent experiments upon standard 
intervalve transformers, we are forced to very 
seriously modify our conceptions of the action 
of such pieces of apparatus. To begin with, it 
has long been known that the amplification 
‘obtained by a transformer is not a mere function 
-of the ratio of the turns on the secondary and 
primary only ; in fact if the number of secondary 
turns be doubled, the voltage step-up effect is not 
magnified in the same ratio. The value of the 
‘effective step-up effect “K?” is dependent on 
frequency, and also the impedance of the circuits. 
Since the impedance varies with the frequency, 
it is clear that the amplitude of the impressed 
volts on the grid for a given constant amplitude 
‘of applied current in the previous anode circuit 
will vary with frequency, and thus it is impossible 
from this consideration to obtain a true distortion- 
less amplification. The effective resistance of the 
primary also increases with frequency, still further 
modifying the secondary applied volts, and thus it 
is seen that no transformer can approach the con- 
ditions necessary for true amplification, for surely, 
-our definition of a transformer implies that © K ”’ 
is a constant, neglecting iron losses. 

A considerable part of the energy transfer takes 
‘place electrostatically, the secondary winding 
virtually acting as the plate of a condenser. 

By virtue of these and similar considerations, 
it seems clear that a large part of the transfer of 
-energy from the anode circuit of a valve to the grid 
-of the next takes place by virtue of the capacity 
‘reaction between the windings of the transformer, 
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and one is driven to the paradoxical statement 
that the one thing that a transformer cannot 
do is to transform. 

Thus it is seen that the possibilities of distortion 
in an iron core transformer are very real, and in 
fact, it ap marvellous that such excellent 
results have been obtained with a piece of apparatus 
so full of defecte. It is certainly true to say that 
most of the crackling sounds of audio amplifiers 
and practically all the distortion is produced by 
the transformer. We are, of course, neglecting 
the distortion at the transmitting end. ° 

There are two other well-known methods of 
coupling two audio valves, the impedance capacity, 
and the resistance capacity. The three different 
methods are shown in Fig. 24. 

(a) Represents the usual transformer method 
of coupling, (b) the iron core impedance capacity, 
and (c) the resistance capacity. 

The impedance capacity operates by virtue 
of the drop across the impedance “x,” which is 
passed on to the grid of the next valve by means of 


ee 


(a) 


a low impedance condenser “ y,” which permits 
the grid to remain at an approximately zero 
potential. The leak “‘l”’ is inserted merely to 
maintain the grid mean potential constant, and 
in most cases is unnecessary, as sufficient leak is 
present in the valve and its connections. 

In the resistance capacity case, a resistance is 
substituted for the impedance, and the drop 
across this resistance “ r,” produced by the varying 
anode current in the rectifier valve, is utilised to 
operate the next grid, as before. 

In case (6), the impedance usually would be 
made with an iron core, so that a far greater in- 
ductance value would be obtained with a given 
nuinber of turns. However, the iron distortion 
due to hysteresis and eddy current effects is still 
present, though less than in the transformer case, 
but the amplification is naturally less, since we 
virtually have a transformer of 1 to | ratio instead 
of 5 to l as is supposed to be the case with the iron 
transformer. 

If the impedance be large, and of the air core 
type, there is far less possibility of distortion, but 
the winding would then be very bulky, and probably 
as expensive to manutacture as the present trans- 
former. 
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The resistance capacity method, on the other 
hand, has the great advantage that the resistance 
can produce no distortion and it is therefore the 
ideal method from the theoretical point of view. 
The old disadvantage claimed for it was that an 
excessive high tension voltage was necessary to com- 
pensate for the normal large drop across the re- 
sistance under steady conditions. We will consider 
this point later. 

In order to compare amplification and articula- 
tion by the three methods simultaneously on the 
same piece of telephonic transmission, a circuit 
arrangement was built up as shown in Fig. 25 
with a switching system, by means of which the 
method of amplification’ could be immediately 
changed. 

It will be seen from the diagram that the three 
arms of the four-blade switch are engaged in 
changing connections, while the fourth inserts 
small detuning capacities into any part of the 
tuning circuit, so that the amplitude of the received 
signal in the telephones could be made the same 
in each case, this being the only way in which 
articulation could be compared. These condensers 
are abstracted. of course, to compare amplification. 

The arrangement was tested out on various 
pieces of telephonic transmission, and it was found 
that the articulation in the iron impedance case 
was about the same as the ordinary transformer 
method, but the resistance capacity method of 
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Fig. 25. 


coupling gave distinctly better and cleaner articula- 
tion. A certain amount of “ body” was lost, 
but this was completely outweighed by the im- 
provement in clarity, especially when it is realised 
that most of the so-called “ body ’”’ produced 
by the transformer is not so much a true replica 
of the actual tonal characteristics of the instruments, 
so much as a general overlapping of the various 
frequencies, not so apparent in solo work as in 
concerted instrumental and vocal works. 
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It is in such cases that the resistance amplifier 
effectively usurps the place of the transformer 
coupled amplifier, and there can be no doubt, 
as a result of the experiments performed with the 
apparatus described, that the usurper is more 
capable of handling the problem. 

And now, as regards ampuification, it was found, 
as would be expected, that the impedance capacity 
method was far poorer than the transformer, 
since it is virtually a 1 to 1 ratio, but strange 


AMPLIFICATION 


00003,F 0Q0006,F 00003F 
VALUE OF CONDENSER 


Fig. 26. 


though it may appear to many, the resistance 
capacity gave results quite as good as the trans- 
former. The high tension voltage was only 60, 
and with a resistance of 100,000 ohms, and no in- 
crease in this voltage, it was found that no real 
change in amplitude could be detected. If the 
battery voltage be put up to such a value that the 
anode voltage was the same in both cases, the 
resistance capacity method gave a greater amplifi- 
cation. The amplification curve plotted against 
the value of the capacity used is shown in Fig. 26, 
from which it will be seen that little is gained by 
increasing the value of this condenser above 
0-0003 mfd. This is an exceedingly small condenser, 
vet it was found to be quite sufficient to pass the 
audio frequency energy. 

The obvious conclusion is that the resistance 
capacity high frequency amplifier may act as well 
as an audio frequency magnifier, and thus, in the 


case of a five or six-valve set, if two valves be con- ` 


nected as high frequency amplifiers, the third 
as rectifier, and the others as low frequency 
resistance capacity magnifiers, it is difficult to 
differentiate between the actions of these valves 
for the connections are identical in each case, 
and we simply assume that the detector is working 
at a different point on its characteristic to the 
amplifying valves. In practice, however, no 
special precautions are taken to ensure this being 
the case, and so we are driven to the conclusion 
that each valve is acting partially as an amplifier, 
detector and magnifier. The connections of such 
an amplifier are extremely simple, and the overall 
cost is far less, since resistances are comparatively 
cheap compared to transformers. 

It is thus hoped that the results of these tests 
will resurrect the resistance capacity amplifier, 
since the faults claimed for it seem to be unreal, 
and its advantages seem to amply justify its 
adoption to the needs of the discriminating 
experimenter. 


(The Discussion on this paper will be included in a subsequent issue.) 
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Particulars of Membership of any Society can be obtained on application to the Secretary. 
Societies marked with an asterisk are affiliated to the Radio 


THE BRISTOL AND DISTRICT 
RADIO SOCIETY.” 

A most interesting lecture on “ 
Frequency Amplifiers and Short Wave- 
lengths ” was given at the Physics 
Lecture Theatre, Bristol University, on 
Thursday, October 25th, by Mr. Leonard 
Lott, F.S.M.C., F.1.0., of Burnham-on- 
Sea. The lecturer dealt very thoroughly 
with the different methods in use, giving 
members the result of his experiences. 

Hon. Sec., A. S. Harvey, 6, Woodleaze, 
Sea Mills, Bristol. 


BOROUGH OF TYNEMOUTH Y.M.C.A. 
RADIO AND SCIENTIFIC SOCIETY.* 
The first meeting for the winter session 
took place on October 25th, when the 
ent, Mr. J. Ed. Burnett, F.R.Met. 


Soc., Gave his Presidential address, 
in which he dealt with the subject of 


Hon. Sec., L. L. Sims, c/o Y.M.C.A., 
Bedford Street, North Shields. 


HONOR OAK PARK RADIO SOCIETY. 

The feature of the evening meeting 
on October 26th was a lecture by Mr. 
W. J. Rickets, A.M.I.E.E., on “ Audio 
Frequency Amplification and Loud 
Speakers.” l 

After speaking at length on the general 
causes of distortion and methods of elimi- 
nation, illustrating his remarks by means 
ot characteristic curves, the lecturer 
dealt with Audio Frequency and Resist- 
ance-Coupled Amplification. 

At the conclusion of the programme, 
Mr. W. J. Rickets presented to the 
Society, on behalf of Mr. A. Graham 
(President), the splendid gift of an 
A.R.27 t ** Amplion ” Loud Speaker. 

Hon. Sec., G. J. Price, 22, Honor Oak 
Park, S.E.23. 

THE STOKE-ON-TRENT 

AND EXPERIMENTAL Pi 

On Thursday, October 18th, Mr. F. J. 
Goodson, B.Sc. (Hon. Secretary) read 
a paper on '‘Simple Circuits for Beginners.” 

e lecture was primarily intended 
for holders of the new Constructor’s 
licence, being in the form of practical 
notes on the construction of wireless 
receiving apparatus. The lecturer ex- 
plained very lucidly the methods of con- 
necting up simple valve and crystal 
circuits, and dealt with both high and 
low frequency amplification 

It was announced by the Secretary 
that a class for beginners and students 
would be held on alternate Thursdays. 

Hon. Sec., F. J. Goodson, B.Sc., 
G.I.Mech.E., Tontine Square, Hanley. 


ILFORD AND DISTRICT RADIO 


On October 18th, Mr. A. E. orn 
gave a most instructive lecture on " H.F. 
Amplification,” describing the various 
methods by which this could be done. 
Mr. Gregory, who is thoroughly at home 
with this subject, covered an enormous 
amount of ground in the comparatively 
short time available. 

Hon. Sec., L. Vizard, 12, Seymour 
Gardens, Ilford. 


WIRELESS SOCIETY.” 

On October 24th, experiments were 
made with various combinations of high 
and low frequency amplification, and 
a number of circuits of normal design 
were tested out. The results were ad- 
mirable, and the best results (economi- 
cally), were obtained from a single valve 
and crystal reflex circuit. 

The set made by Mr. Vickery was 
chosen by the Society to represent them 
at the forthcoming exhibition. This valve 
and crystal reflex set would have dis- 
graced no manufacturer either for con- 
struction or efficiency, and in addition, 
it includes several special gadgets. 

Mr. Grimshaw gave the results of his 
prelimin investigation of reflex cir- 
cuits. This week the Society is losing 
one of its most valued members, Mr. Ellis, 
who is taking a post in the Argentine. 
Besides lecturing frequently, Mr. Ellis 
bas nearly always been able to help 
with difficulties in wireless theory or 
practice. The Society's congratulations 
on his advancement are mingled with 
regrets at his departure. 

on. Sec., S. J. Glyde, 137, Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


STREATHAM RADIO SOCIETY. 

An excellent paper was read before 
the Society on October 24th, by Mr. A. 
Neilson, on the subject of ‘* Rectification.”’ 
The lecturer described in full all the known 
methods, including  electro-thermionic, 
electrolytic, synchronisation by con- 
vertors and synchronous commutators. 
Mention was also made of mercury 
vapour and other forms of rectifiers, 
including the charging of condensers by 
rotary distribution. 

Hon. Sec., S. C. Newton, A.M.I.E.E., 
“ Compton,” Pendennis Road, S.W.16. 


MANCHESTER WIRELESS SOCIETY.* 

A lecture was given on October 24th, 
on the “ Construction of the Cossor Valve,” 
and proved very interesting to the large 
number of members present, the lectur. r 
being Mr. Y. W. P. Evans, A.M.I.R.E. 
The lecture was illustrated by means 
of lantern slides loaned by the Cossor 
Valve C 

Following the lecture, a discussion 
took place on the merits of various 


ociety of Great Britain. 


valves and the members gave their 
several experiences. 

Hon. Sec., Y. W. P. Evans, 2, Parkside 
Road, Princess Road, Manchester. 


HACKNEY AND DISTRICT RADIO 


On Thursday, October 18th, Mr. Geo. 
W. Walton, of the General Radio Co., 
lectured on ‘‘ Television,” dr the ‘‘ Trans- 
mission of Views instantaneously by 
Electrical Means.” Mr. Walton com 
the two principal transmitting methods, 
the Photo-Electric device, which is a 
metal emitting electrons under a beam 
of light, and the chemical device which 
at present uses the Selenium Cell. The 
latter unfortunately is not constant or 
capable of responding to the speed re- 
quired, but promises most success if 
these drawbacks can be obviated. The 
lecturer pointed out that when ‘“ Tele- 
vision” became a commercial success, 
transmission would most probably take 
place on a wavelength of any one foot, 
and that it was to be hoped that experi- 
menters would consequently continue 
their efforts to overcome the difficulty of 
transmission on short wave. Mr. Walton 
ventured to predict that five years hence, 
Television would hold the same place 
as Broadcasting at the present moment. 
This would be the greatest revolution 
the world had ever known. 

At our meeting on Thursday, October 
sth last, a series of Waistcoat Pocket 
Lectures were given by members. Our 
Secretary, Mr. Phillips, demonstrated a 
new variable condenser of his own in- 
vention, which is entirely unlike the usual 
type. This condenser will shortly appear 
on the market, and the Society wishes 
Mr. Philips every success. Mr. E. Cun- 
ningham next told how not to start in 
wireless, and provided many laughs 
when describing how he erected a 5o ft. 
aerial and searched under the drawing- 
room floor for an earth. Mr. Van Colle 
concluded with many useful construc- 
tional tips. 

Hon. Sec., C. C. Phillips, 57, Highfield 

II. 


° 


Avenue, Golder’s Green, N.W 
SALISBURY AND DISTRICT RADIO 
SOCIETY.* 


The winter session was opened on 
Thursday, October 25th, with a public 
demonstration. Unfortunately, the 
weather and a mass political meeting 
adversely affected the attendance. 

The President, Mr. J. E. Alcock, 
very aptly described the object and aims 
of the Society, remarking that now that 
Bournemouth was functioning. the home 
constructor who had not the means 
to make and maintain the more elaborate 
valve sets formerly necessary, had 
everything to gain by joining the Society. 

The Hon. Sec., said the Society was 
indebted to Messrs. A. E. Tribe & Co. for 
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the loan of the set that was in use; 
Messrs. Clayton Bros., for accumulators, 
etc., Messrs. The Western Electric Co. 
for loud speakers. 

New members are needed and will be 
made welcome. 

S. W. Johnson, 19, Fisherton Street 
Salisbury. 


On Thursday, October 25th, a demon- 
stration was given by Mr. Bamford of 
the Northern Radio Co., of their new 
dual amplification set. The lecturer 
described the construction and components 
emp oyed and illustrated the circuit used 
by blackboard illustrations, showing its 
evolution from a simple crystal circuit. 

Hon. Sec., H. A. Wood, Spring Bank, 
Church Lane, Prestwich. 


THE RADIO SOCIETY OF HIGHGATE.” 

At the meeting held on October 26th, 
the Hon. Secretary announced that on 
and after November 3oth, the head- 
quarters of the Society would be moved 
to kdeco Hall, 270, Archway Road, 
Highgate. Members please note. A lec- 
ture was then given by Mr. E. A. Saunders 
on ‘Some Considerations of Ether, 
Electrons and = Material Phenomena.” 
Mr. Saunders outlined the atomic 
theory, and showed how, although this 
theory would explain much, it did not 
explain the phenomena of magnetism 
and electricity. Mr. Saunders concluded 
hbis very interesting and instructive 
lecture with a few remarks on the subject 
of Television, a question on which he is 
at present carrying out research. 

At a recent mecting of the Society, 
it was announced that Mr. J. F. Stanley, 
B.Sc., A.C.G.1., had been elected to the 
Committee of the Radio Society of Great 
Britain, as the temporary representative 
of the Eastern Metropolitan Socicties. 

Hon. Sec., J. F. Stanley, B.Sc., A.C.G.L, 
49, Cholmeley Park, Highgate, N.6. 


THE HOUNSLOW AND DISTRICT 
WIRELESS SOCIETY.” 


The Society has had a very full pro- 
gramme during the past month. On the 
4th, Mr. Hinderlich gave a lecture on 
* Crystals.” On the rith, the Society's 
second Dutch auction was held; the 
Vice-President, Mr. D. V. L. Fellows, 
of magneto fame, very kindly consented 
to be “Dutch Auctioneer” for the 
night. On the 18th, the Society gave a 
demonstration at Isleworth, in aid of 
St. John’s Parish Hall, most of the B.B.C. 
Stations and Paris (FL) being received. 
On the 25th, Mr. Reeves, Metropolitan 
inember for the Western Section of the 
Radio Society of Great Britain, spoke 
of the aims of the Western Metropolitan 
Association of Afbliated Societies. On 
November st, Mr. G. G. Blake of Rich- 
mond, Surrey, gave a very interesting 
lecture on the “ Development of Radio 
Telegraphy and Telephony.” with lantern 
slides, and a demonstration of the R.A.F. 
Valve Model, showing the action of a 
valve. 

Any person in the district who is 
interested in wireless, will have particulars 
of membership sent them on application 
to the Hon. Sec., at headquarters, The 
Council House, Hounslow. 


THE WIRELESS AND EXPERIMENTAL 
ASSOCIATION OF PECKHAM.* 

On Saturday, November 3rd, members 
of the Society had the pleasure of listening- 
in to their President, Mr. William Le 
Queux, speaking from 2LO. Mr. Le 
Queux spoke on * Other Things That I 
Know,” and began with reminiscences 
of broadcasting from his own station 2 AZ 
at Guildford. The little stories which 
he then broadcast, reminded one more 
of the novelist than of the wireless 


experimenter. and made one understand 
how Mr. Le Queux is able to enthrall his 
readers, 

Hon. Sec., Geo. Sutton, 18, Melford 
Road, Dulwich, S.E.22. 


THE LEEDS RADIO SOCIETY.” 

On October 26th, Mr. W. G. Marshall 
delivered a lecture upon ‘** The Propaga- 
tion of Ether Waves.” Mr. Marshall 
had been specially requested to repeat 
this paper from last session, and the 
Society had been looking forward to its 
repetition with great enthusiasm. The 
lecturer described the function of the 
electromagnetic medium, and paid especial 
attention to the theories as put forward 
by Maxwell. Many modes of producing 
ether waves were examined, and the nature 
of these waves was compared with those 
due to the Hertz Oscillator. The dis- 
cussion which followed proved most 
valuable, it being decided to continue 
the discussion in the near future. 

An instructional meeting was held on 
November znd, the Honorary Secretary 
giving an elementary talk upon ‘ The 
Radiotelephone and How it Works.” 
There was, as usual at these instructional 
Meetings, a very large attendance of 
beginners and others. 

Applications for membership are in- 
vited, and should be addressed to the 
Hon. Sec., D. E. Pettigrew, 37, Mex- 
borough Road, Leeds. 


THE CIRENCESTER RADIO SOCIETY.” 


Before a large and appreciative audience 


Mr. C. Hart Collins lectured on “© Th . 


Elements of Wireless Telephony” on 
Saturday, October 27th. 

Mr. Hart Collins spoke of his preference 
for the term “radio ” in place of ** wire- 
less,” and proceeded with a detailed 
explanation of the phenomena that oc- 
curred in the transmission and reception 
of speech by radio. 

Iu an interesting speech at the conclu- 
sion of the lecture, the Chairman, Prof. 
M. J. R. Dunstan, O.B.E., M.A., dealt 
with the pecularities of sound and the 
methods of reproducing it electrically. 

A feature os the meeting was the pre- 
sentation of a 14-day clock to the retiring 
Hon. Sec., the Rev. B. R. Keir Moilliet, 
whose new duties necessitated his removal 
from the district. 

Hou. Sec., A. J. Carter, X-Ray Dept., 
Memorial Hospital, Cirencester. 


NORWICH man DISTRICT RADIO 


CIETY. 

Mr. Meadows White, on November znd, 
delivered an interesting and instructive 
lecture on “ Adding a H.F. Valve to a 
Short Wave Tuner,” and a vigorous 
discussion followed. Among the lecturer's 
handsome display of apparatus was a 
very ethcient potentiometer which at- 
tracted considerable attention. 

Hon. Sec., J. G. Hayward, 42, Surrey 
Street, Norwich. 


LIVERPOOL CO-OPERATIVE RADIO 
ASSOCIATION. 

A crystal and four-valve receiving set, 
with loud speaker, is being erected, 
separate detector, audio and high tre- 
quency units being employed. Mr. S. 
Frith, at a recent meeting, gave a detailed 
explanation of these, and said provision 
was being made by means of switches 
to experiment with various circuits. 

An interesting programme has been 
arranged for the winter session, including 
Talks on Tuning, Condensers, Valves and 
Transformers, and an exhibition of 
members’ apparatus. 

The subject discussed at the last 
mecting of the Association was ‘ Tuning 
In,” on which Mr. S. Frith gave a clear 
and instructive lecture. 

Hon. Sec., Jas. Kearns, 162, Walton 
Road, Liverpool. 


' FYLDE WIRELESS ASSOCIATION. 


This Society, together with the Ansdell 
Radio Society, the Fleetwood and 
District Amateur Wireless Society, and 
the Lytham St. Annes’ Wireless Society, 
recently formed the Fylde Radio Associa- 
tion, which now has a strength of 300 
members. Through the aid of the local 
press, excellent publicity has been 
obtained and it is hoped that the 
membership will continue to grow. 

Hon. Gen. Sec., C. Shefheld Doeg, 
“The Poplars,” 6, Seventh Avenue, 
South Shore, Blackpool. 


CLAPHAM PARK WIRELESS AND 
SCIENTIFIC SOCIETY. 


The winter session of the Socicty has 
just commenced, and an interesting 
programme has been prepared. It 1s 
also hoped to organise an exhibition of 
member's apparatus, including a com- 
ætition for home-constructed parts. 
The attendance at recent meetings has 
not been as good as might have been 
expected, and it is hoped that a greater 
intercst will be aroused in the Society 
during this session. Meetings are held 
every Wednesday at 67, Balham High 
Road, at & o'clock, and prospective 
members are invited to attend them, 
or communicate with the Hon. Secretary, 
H.C. Exell, 41, Cautley Avenue, Clapham 
Common, S.W.4 


MOUNT PLEASANT RADIO RESEARCH 
SOCIETY. 


On Sunday, November 4th, the Society 
visited the Croydon Aecrodrorne, where 
most of the time was spent in the various 
wireless buildings, a courteous operator 
explaining and demonstraung the ap- 
paratus in use. 

The system of direction finding and 
the aerial used caused much comment, 
ahd the evening concluded with a tour 
of inspection round the hangars, where 
the guide readily explained the types 
of machines. 

Applications for membership should be 
made to the Hon. Sec., Geo. H. Vine, 
23, Melville Road, Walthamstow. 


EVESHAM AND DISTRICT RADIO 
SOCIETY. 


This newly-formed Society is now 
holding regular meetings, and it is hoped 
to augment the membership very con- 
siderably. Applications for membership 
will be warmly welcomed and should 
be addressed to the Hon. Sec., F. E. 
Mason, F.1.0O., M.P.S., 50, Port Street, 
Evesham. 


DULWICH AND DISTRICT WIRELESS 
AND EXPERIMENTAL ASSOCIATION. 


An excellent lecture was delivered 
by Mr. F. B. Bartlett on October roth, 
his subject being “Capacity.” Much 
had been expected from the lecturer, 
and his audience was not disappointed, 
much useful information being imparted. 
New and commodious headquarters have 
now been acquired by the Association, 
and enquiries as to membership will 
be warmly welcomed by the Hon. Sec., 
Mr. L. Pilbeam, 499, Lordship Lane, 
East Dulwich, S.E.22. 


BRIGHTON AND HOVE RADIO SOCIETY. 


At the first meeting of the new session 
held on November rst, the President, 
Captain Hoghton, F.P.S.L.,  F.R.S.L, 
A.M.I.R.E., wave a very interesting 
lecture on“ C.W. Transmitters,” including 
wireless telephony, 

Hon. Sec., D. F. Underwood, 8. 
Southdown Avenue, Brighton. 


DESCRIPTION OF EXHIBITS 


WIRELESS 
EXHISITION 


vmire CITY 
e =ove 


ALL-BRITISH WIRELESS EXHIBITION 


November 8th-2I1st, 1923. 


(Continued from p. 224 of previous tssue.) 


British Ebonite Company, Ltd., Nightingale 
Road, Hanwell, W.7. Stand No. 59.9 
As suppliers of high-grade ebonite sheet and 
tube this Company is well known among manu- 
facturers of wireless apparatus, and now they are 
devoting their attention to the production of 
finished panels with matt or polished surface in 
both black and grained ebonite. Their exhibits 
include a large number of useful mouldings and 
ebonite fitments useful to the trade. 


Burndept, Ltd., Aldine House, Bedford Street, 
Strand, W.C.2. Stands No. 112 and 75. 
The Ethophone instruments are designed to give 
high efficiency combined with simplicity of control, 
in order to bring their operation within the ability 
of the non-technical listener-in. The class com- 


[ETHOPHONE) 


gE 
O a 


The Burndept two-valve Ethophone, “ Popular” 


prises the Ethophone “Junior”? and Ethophone 
“No. 1” Crystal Receivers, the Ethophone 
“Popular,” which is a highly efficient two-valve 
long distance receiver, and the “ Popular ”’ speech 
amplifier, which is a companion of the last-named 
instrument,-.and is intended to give a high degree 
of amplification. The Ethophone “IV” is a 
three-valve receiver capable of long distance 
reception and of operating a loud speaker without 
the addition of other apparatus, whilst a special 
amplifier for use with this instrument provides 
sufficient power to operate up to twelve ordinary 
loud speakers, while the quality of speech, and 


The. constructor’s two-valve receiver assembled. 
(Burnde pt. ) 


music produced by this means is not impaired. 
The Ethophone “‘ V ” is a combination of the last 
two instruments, and is a four-valve set.» The 
Ethophone “ Selector ” is an instrument which may- 


switch 


use in H.F.or L.F. circu ts. 


Burnde pt hey for 


264 


be used with either the Ethophone “‘ IV” or “V” 
when trouble is anticipated or experienced through 
interference by ships and unwanted land stations, 
ete. 

Home construction apparatus for use by those 
who possess the constructors’ licence is exhibited 
and includes the components right up to the last 
nut or screw required for building a variety of 
highly efficient sets. The Burndept accessories 
and components should meet the needs of the 
discriminating experimenter because they are 
carefully designed and can be relied upon to 
function efficiently in any apparatus in which they 
may be incorporated. 


Climax Patents, Ltd., 182, Church Street, 
Kensington, S.E. Stand No. 25. 


As a receiver of unique and original design, the 
“ Climax ” Monovalve is arranged to be as portable 
as a gramophone, low in cost, and the manufacturers 
claim that all broadcasting stations can be received 
on a folding frame aerial. Probably its strongest 
point will be that it is intended for use without 
an outside aerial, which to many users of wireless 
apparatus is the real bugbear, and to many who 
live in flats is an insurmountable obstacle. The 
operation of the set is simple, and as it is already 
provided with a frame aerial it is quite simple 
to tabulate the various adjustments before despatch. 
At the same time it is easily portable, and for those 
who wish to use a loud speaker, provision is made 
for the addition of a stage of low frequency am- 
plification. j 


The new Dubilier key switch, designed to possess 
a minimum of capacity between its contacts and 
specially suitable for use in H.F. circuits. 
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The Dubilier Condenser Co. (1921), Ltd., 
Ducon Works, Goldhawk Road, Shepherd’s 
Bush, W.12. Stand No. 106. 

The products of the Dubilier Condenser Company 
to be seen at their stand serve to emphasise the 
importance of the condenser in all its phases of 
radio work. Condensers for general use for re- 
ceiving sets of the fixed type (Nos. 600, 600a, and 
577), are all well constructed and fitted with 
carefully selected mica, and losses by careful 
research have been reduced to a minimum to 
ensure the most efficient operation under all con- 
ditions. 

The ** Vanicon ” air dielectric variable condenser 
is built in three patterns, suitable respectively 
for panel mounting, general experimental work 
or for laboratory use, the difference between them 
being the type of container. Specially built con- 
densers with electrostatic screening, which on 
occasion is a very desirable feature, are also shown, 
together with many standard laboratory instru- 
ments, grid leaks, and anode resistances. The 
latter are capable of passing currents up to the value 
of two milliamperes and can be relied upon to be 
accurate, which is such an essential point in regard 
to such apparatus. The ‘‘ Minigap’”’ key switch 
is a new product designed to have a minimum 
of capacity. Various other condensers suitable 
for use in high voltage H.F. circuits are also 
exhibited. 


Darimont Electric Batteries, Ltd., 536, Salis- 
bury House, E.C.2. Stand No. 71. 

The unique construction and the marked ad- 
vantageous properties of the new battery put out 
by this company were described in a recent issue.* 
One should make a point of inspecting this cell. 
It is one of the few primary batteries available 
that can be relied upon for use with multi-valve 
sets in which valves of the dull-emitter type are 
fitted. 


Edison-Swan Electric Company, Ltd., 123-5, 

„a Queen Victoria Street, E.C.4. Stand 

No. 87. 

The principal item of interest is probably the 
** Toovee ”’ set, which is a two-valve set employing 
an improved method of dual amplification, and 
making full use of the reaction. It is claimed that 
it will bring in any of the B.B.C. stations, whilst 
signals of loud speaker strength can be obtained 
at distances up to approximately thirty to forty 
miles from a broadcasting station. Another set 
is the four-valve ‘‘ Radiophone”’ for long range 
work, in which many refinements have been in- 
troduced, such as a unique selector switch for two 
three, or four valves. Among the accessories the 
L.F. transformer attracts notice. It is of the closed 
iron core type, and has a ratio of 1 to 3-5. It is 
fitted with a 0-001 mfd. condenser across its primary 
winding. As manufacturers of valves their exhibit 
would not be complete without the “ A.R.,” 
“ R,” and ‘ A.R.D.E.” types, together with a 
comprehensive range of other valves of Ediswan 
manufacture both transmitting and receiving. 
A splendid range of Ediswan accumulators and 
H.T. batteries is also shown. 


* A New Type of Primary Battery, page 183, 
November 7th issue. 


NOVEMBER 2], 1923 


Fullers United Electric Works, Ltd.,1Wood- 
land Works, Chadwell Heath. Stand No. 27. 


i ie” Laie 
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Compressed plates of Fuller block secondary celi. 


Marconi Scientific Instrument Co., Ltd. 
Stand No. 57. 

An instrument of special interest at this stand 
is the self-contained set with loop-aerial arranged 
in its lid and with special compartments for tele- 
phones and batteries, and measuring only 20 ins. 
by 14 ins. by 64 ins. It employs six valves of the 
“V.24” type as high frequency amplifiers, a 
detector and two note magnifiers, and is operated 
with only four controls. Other instruments of 
special interest are the heterodyne wavemeter and 
one, two, three and five valve cabinet sets, including 
a cabinet set de luxe in various styles. 


Radio Instruments, Ltd. Stand No. 105. 

The standard valve sets of this Company warrant 
attention, and the range of types includes one, 
two, three, four, five and seven valve sets. The 
outstanding feature of all these receivers is the 


The *“ R.I.” interference eliminator. 
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wide tuning range, and in all sets from two valves 
upwards, provision is made to operate over a band 
of wavelengths of from 300 to 4,000 metres, suitable 
for bringing in Continental as well as British 
telephony. As specialists in the design of efficient 
component parts, their H.F. transformers and anode. 
reactance units are of special interest. A new 
instrument is the “ R.I.” Eliminator for minimising 
interference. A new feature in component con- 
struction is a system by which each part is mounted 
on a small ebonite base which can be attached 
to the face of the panel with one or two screws, 
for which a special tin plate is provided, showing 
the setting out. Thus nothing is seen on the front 
of the instrument, with the exception of the handle 
and dial indicating the tuning adjustment. 

The “ Lyrian ” cabinet sets are particularly well 
designed and are complete with frame aerial, so 
that they can be used where it is not possible to 
erect an elevated aerial, and at the same time are 
portable. 


The anode reactance unit made by Messrs. Radio 
Instruments, Lid. 


The Rawlplug Company, Ltd. Stand No. 14. 

The Rawlplug, with its thousand-and-one uses 
finds an application in wireless instrument making. 
It is at once obvious that the most convenient 
method for attaching wireless instruments to the 
wall is to use the Rawlplug, whilst for switchboard 
work such as securing meters to slate and marble 
panels, there is no better method than to drill a 
clearance hole and make use of a Rawlplug. 

The new recess headed screw of this Company 
is of special interest. 


Radio Supplies, Ltd. Stand No. 38. 

This firm has been established for many years 
and specially caters for the needs of the experimenter. 
A wide range of parts is offered, and special com- 
ponents have recently been introduced to meet 
the needs of those who have constructors’ licences. 


Rogers, Foster & Howell. Stand No. 96. 

A large and varied display of wireless instruments 
can be inspected at this stand and particular 
prominence is given to a four-valve set which is 
designed to be specially suitable for receiving 
British and Continental broadcasting and arrange- 
ments to provide great selectivity. 

The “ Standard ’’ R.F.H. sets, so well known to 
readers, are also displayed, and these instruments 
have been slightly modified this season. inasmuch 
as the valves are mounted underneath the panel 
so that it is now possible to close the lid without 
first removing them. 
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Other instruments known as the “ Minor ” class 
are highly efficient sets, but tune only to the wave- 
lengths of the British Broadcasting stations, and 
in recommending this type of receiver, one must 
not overlook the additional complications and 
difficulties encountered when designing receiving 
sets to operate over such a wide band of wavelengths 
that they are capable of receiving the Continental 
telephony. 

The needs of the home constructor are also met 
by a number of attractive sets of parts complete 
to the last screw, and with blue print which, when 
the instrument is complete, can be attached to the 
interior of the lid for immediate reference. The 
ebonite panels are drilled, engraved and rubbed 
down, and it is quite a simple job to build an in- 
strument of good finish. 


Radiax, Ltd. Stand No. 8. 


Among the items of interest will be found com- 
plete sets of parts for the hame constructor, in- 
cluding in particular, a one-valve model, making use 
of a reflex circuit. 

A new loud speaker of moderate price has also 
been introduced, and a new type of grid leak of 
the carbon pellet type. 


T wo-valve 


receiver by Messrs 


Radiax, Ltd. 


Radio Communication Co., Ltd. Stand No. 111. 


Apart from the many multi-valve receivers of 
first class design and construction which can be 
seen at this stand, is a new unit system known as 
the “ Polar ” block, by which a complete receiving 
set can be constructed in a short space of time, 
embodying any type or make of apparatus without 
undue mechanical process. The specialised 
‘“ Polar” accessories include their well-known 
condenser, the “ Cam Vernier ” coil holder, which 
is particularly ingenious ; the fuse and fuse-holder ; 
the Dynaphone (which is a telephone receiver 
of unique design), and the “ Polar ’’ battery tester. 


Sterling Telephone and Electric Co., Ltd. 
Stand No. 108. 


From the designs adopted in the Sterling. ap- 
paratus, it is evident that very considerable thought 
has been given to the electrical principles underlying 
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the design of. wireless apparatus. Not only are the 
circuit arrangements distinctly clever and highly 
efficient, but the component parte which are 
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The Sterling four-valve receiver de luxe. 


employed in building up the complete receiving 
sets bear evidence that their construction has been 
evolved only after considerable research work. 
Their products include the crystal receiver, two- 
valve and four-valve cabinet sets, and a complete 
range of units, all of which are built to be thoroughly 
durable, easy to manipulate and embodying the 
soundest electrical principles. This Company has 
earned the thanks of every user of wireless apparatus 
who appreciate refinements in design by the 
introduction of a new type of variable condenser 
which has specially shaped plates providing critical 
adjustment near the zero position and, if desired, 
a concentric knob gives vernier adjustment, 
which is almost indispensable when tuning the 


Crystal receiver by the Sterling 
Telephone and Electric Co., 
Ltd. 


circuits of an H.F. amplifier. There is little doubt 
that this condenser will find a place in every 
tuning instrument that the experimenter may. build. 
There are other Sterling components useful to the 
experimenter and of equally clever design. 
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This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—(1) Each question should be numbered and written on a separate 
sheet on one side of the paper, and addressed “ Questions and Answers,” Editor, The Wireless World 
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same 
queries have not been dealt with before. (3) Al questions will be answered through the post. Those of 
general interest will also be published. (4) Every question, except those under (5) below, should be 
accompanied by a postal order for 1s., or 3s. 6d. for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rathet not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This cowpon should accompany the question submitted, together with a 
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact 
that a large proportion of the circuits and apparatus described in these answers are covered by patents, 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patents. 

(7) Four questions is the maximum which may be sent in at one time. 


‘* EXPERIMENTER ’’ (Nr. Birkenhead) asks 
(1) For dimensions of a coupled tuner for 150 to 350 
metres using an A.T.C. of 0-001 uF and C.C.C. 
of 0-0005 uF. (2) How to determine the tuning 
range of coils with capacity in series. (3) The most 
stable crystal detector which will operate without 
(4) The natural wavelength of 


(1) For the A.T.I. wind 50 turns of No. 20 D.C.C. 
on a 24” diameter former, and for the secondary 
50 turns of No. 20 or No. 22 D.C.C. on a 3” diameter 
former.. The,A.T.C. should be used in series with 
the A.T.I. (2) When a series aerial condenser 
is used, the capacity of the aerial is in series with 
that of the condenser. In the wavelength formula 


EL When C, = capacity of aerial, 


put C = 0. +e 
C, = capacity of condenser. The result is only 
approximate. (3) Detectors in which contact 


is made between two crystals are in general quite 
stable. We think you will find zincite and copper 
pyrites satisfactory from this point of view. (4) 
Approximately 120 metres. 


‘* E.K.S.’’ (Malton) has constructed the L.F. 

power amplifier unit described in “The Wireless 
World and Radio Review” of May 26th, 1923. 
Instead of obtaining an increase in strength, signals 
are weaker, and he asks the reason for this. 
_ Assuming that the wiring is correct, and all 
transformers, grid cells, etc., are in good condition, 
the most likely cause of trouble is that the input 
from the four-valve set is overloading the particular 
valves in use. We suggest that you first experiment 
with other values of grid potential, and, if necessary 
use valves rated at a higher power. 


E.B.” (N.W.3) has a two-wire aerial 20 ft. 
long and 8 ft. above the roof. He gets 2 LO, Croydon 
and the London amateurs well on two valves, one 
rectifier, one L.F., but cannot get Birmingham or 


anode tuning coils. 


Cardiff even after adding two H.F. valves. He submits 
a diagram of his receiver and asks for comment. 


The diagram is in the main correct. The primary 
of the intervalve transformer should, however, be 
shunted by a 0-001 mfd. condenser, while the grid 
condenser of the detector valve and the telephone 
condenser would give better results if altered 
to 0:0003 mfd. and 0-001 mfd. respectively. 
Probably your chief trouble lies in the aerial, the 
effective height of which is much less than 40 ft., 
although this is the height above ground level. 
It should be raised as far as possible fronr the 
surrounding roofs and chimneys. 


‘*A.M.’’ (King’s Lynn) sends a diagram 
of a two-valve and crystal receiver (2-C-0) and asks 
(1) If basket coils could be used for the A.T.I. and 
(2) Particulars of coils suitable 
for the reception of The Hague, Radiola and Eiffel 
Tower telephony. (3) If the circuit is suitable 
for all-round reception of telephony with a minimum 
number of valves. i 


(1) Yes. (2) Using No. 24 D.C.C. wire, wind on 
a former with an inside diameter of 2”, 350 turns 
for The Hague and 500 turns for the Radiola and 
Eiffel Tower. Two of each of the above will be 
required for the tuned anode coils. It is possible 
to give only approximate values for the A.T.I., 
the dimensions of which depend upon the aerial 
used. You might try for The Hague 175, and for 
the Paris transmissions, 250 turns on the same 
size of former, using for preference No. 26 or No. 28 
D.C.C. wire. (3) Yes. The H.T. battery should 
be shunted by a 2 uF condenser. 


‘t C.P.D.” (Weston) asks for particulars of 
a single-valve Armstrong super-regenerative receiver. 

We would refer you to articles on the subject 
in the issues of this journal of August 15th, 
April 28th, March 10th, etc. 
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“W.H.T.” (Huddersfield) has a three-valve 
set (one H.F., rectifier, one L.F.) which howls 
badly when the L.F. valve is switched on, and asks 
how the trouble may be remedied. 

Test the secondary of the L.F. transformer for 
continuity. If you do not find a break, try a 
different switching arrangement for the last valve ; 
in the method which you are using at present, 
the telephones are shunted by the primary of the 
L.F. transformer when using the detector valve 
alone.. You might also try the effect of applying 
a negative potential to the grid of the last valve 
and of shunting the H.T. battery with a 2 uF 
condenser ; also the use of a different plate voltage 
for each of the three valves. 
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rectifier), the tuning condensers for the H.F. valves 
to be operated by one spindle, with switch to cut out 
one stage of H.F. (2) In what positions the use of 
a vernier would be advantageous. (3) The wavelength 
range of a frame aerial 2 ft. square, wound with 
15 turns and tuned with a 0-001 uF condenser. 

(1) The diagram is given in Fig. 1. (2) A 
vernier condenser in parallel with the 0-001 uF 
tuning condenser which you propose using would 
be a distinct advantage, while another might be 
connected across one side of tke double tuning 
condenser in order to correct any lack of symmetry 
in the anode circuits. (3) The frame should 
receive between 250 and 1,000 metres, though the 
results will not be so good on the upper wavelengths. 


z 


Fig. 1. ‘* NITON ” (Boscombe). 
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Three-valve receiver (two H.F. and det.,) with switch to cut out one 


stage of H.F., and employing a coupled variable condenser for tuning the H.F. circuits. 


‘*A.C.M.’’ (Birmingham) asks for our opinion 
on improvements in L.F. amplifiers advocated in a 
certain article. 

The article refers to American practice, and we 
do not think any advantage would be gained by 
carrying out the alterations with the valves and 
components available in this country. We would 
refer you to the article on ‘‘ Hints for Better 
Reception ” in the issue of September 5th. 


** E.S.E.C.L.’’ (Orpington) can receive Paris 
telephony faintly on one valve, and asks whether it 
would be better to use another stage of L.F. amplifica- 
tion, as he has not been successful with ‘tuned 
anode’”’ H.F. amplification. 

We would recommend you to persevere with the 
“tuned anode ” circuit. In all probability the 
size of anode coil employed is not suitable. Try 
a basket coil of 400 turns, having a mean diameter 
of about 3$”, tuned with a 0-0002 uF variable 
condenser. l 


‘*NITON ’’ (Boscombe) asks (1) For a 
diagram of a three-valve receiver (two H.F., one 


‘““T.L.G.’’ (Halifax) submits a diagram and 
asks (1) Whether the circuit is belter than that gwen 
on page 462 of the issue of July Tth, 1923. (2) Jf 
basket coils could be used, and if 80, what diameter. 
(3) Range of set with an efficient aerial. 

(1) We think the diagram given in this journal is 
probably the better of the two. (2) Basket coils 
could quite well be employed, and the diameter 
of course will depend on the number of turns 
used. Use a 13-peg former with 1” diameter 
centre and wind for the A.T.I. 35 turns of No. 20 
D.C.C. copper wire, for the anode coil 60 turns, 
and for the reaction coil 25 turns. (3) You should 
receive, on telephones, all broadcasting stations 
within 150 to 200 miles. 7 

‘*A.V.L.’’ (Birmingham) submits a dtagram 
of a single-valve receiver, and asks how a three-coil 
tuner may be connected to i. 3 

We would refer you to Circuit No. 26 of the 
“ Amateurs’ Book of Wireless Circuits.” The set 
should not be used on broadcast wavelengths if 
there is any likelihood of self-oscillation taking 
place. 
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THE TRANSATLANTIC BROADCASTING. 


By THE EDITOR. 


T the time these lines appear in print the Transatlantic Broadcast Tests 
promoted by The Wireless World and Radio Review, in conjunction with 
Radio Broadcast, of America, will be in full swing. 

Details of the transmissions have been published in previous issues, 
but some additional information is now available. We are advised by Radio 
Broadcast that five hundred American broadcast stations have made arrangements 
to broadcast announcements of the tests, and special steps are being taken to ensure 
freedom from interference whilst American listeners endeavour to hear the British 

Broadcasting Companv’s stations transmitting from England. 
On November 29th, the second occasion on which America will transmit, the 
Broadcasting will be made from the station at Schenectady WGY, when the 
President of the Radio Corporation of America will speak. 

The keenest interest is being shown in these tests in America, and this is 
enhanced no doubt by the fact that in America the opportunity has never before 
occurred for listening to British Broadcasting under the favourable conditions 
provided by the fact that darkness will prevail all the way across the Atlantic. 

Special arrangements have been made, both here and in America, for the 
exchange of reports on reception with a minimum loss of time. 

Below we publish details of the times of transmission by the British and 
American stations. 


Time G.M.T. Date. Remarks. 
0300 to 0345 November 26th England transmitting from all stations simul- 
taneously. 

Wavelength. Call Sign. 
0345 to 0355 ditto London bu .. 303m. .. .. 2 LO 
0355 to 0405 ditto Bournemouth .. 385m. .. .. 6BM 
0405 to 0415 ditto Cardiff gi .. 353m. .. .. 5WA 
0415 to 0425 ditto Glasgow... .. 415m. .. .. 5SC 
0425 to 0435 ditto Birmingham .. 423m... - SIT 
0435 to 0445 ditto Newcastle .. .. 400m. .. .. 5 NO 
0445 to 0455 ditto Manchester se 370m. .. .. 2LY 
0505 to 0515 ditto Aberdeen .. . 495m 2 BD 


America will cable as to which station is best 
received in the States. 

0300 to 0330 November 27th America will transmit an address by Mr. Henry 
Ford. We will cable to America results of 
reception in England. 

0300 to 0400 November 28th England will transmit to America. 

0300 to 0400 November 29th America will transmit a reply to addresses 
delivered on the morning of the 28th. The 
President of the Radio Corporation of America 
will speak from WGY Schenectady. 

0300 * December 2nd Attempt at two-way communication. England to 
transmit 0300-0305, 0310-0315 and so on every 
alternate 5 minutes until communication 
established. America will conversely trans- 
init 0305-0310, 0315-0320, etc. 

Reports on reception are invited by The Wireless World and Radio Review, 

12-13, Henrietta Street, London, W.C.2, and by Radio Broadcast, at Doubleday; 

Page & Co., 120, West 32nd Street, New York, U.S.A. 
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A THREE-VALVE RECEIVER. 


The following article describes the construction of a three-valve receiver 

embodying certain novel features. Tuned anode and aerial circuit are 

simultaneously controlled by one knob, and this with reaction tuning are the 
only critical adjustments to be made in operating the receiver. 
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By Paiti R., Coursey, B.Sc, F.iInst.P.,. A.M.LE.E. 


OR the reception of European broad- 

casting in particular there is now 

need for a receiving set which will 

tune to a range of wavelengths of 

approximately 300 to 3,100 metres. This 

range is therefore provided for in the set 
to be described. 

The reception of transmissions by distant 

stations calls for a high frequency amplifying 

valve, and to minimise disturbance to other 


RANGE ~ 


SWITCH 
= 


fal anciaé 
conegu 


XÑ w N za i. 


where the use of two valves proves sufficient. 

In the ordinary course of events the use 
of a receiver of the above type entails the 
manipulation of three controls: (1) The 
aerial tuning circuit, (2) the tuned-anode, 
and (3) the reaction. In the set described 
below, however, by the use of a special 
compensating condenser, it has been found 
possible to reduce the effective controls to 
two, one knob providing the tuning opera- 


RECEIVER 300-3000 METRES 


General view of front of receiving set. 


listeners when searching, the reaction effect 
should not be made directly on to the aerial 
circuit. For this reason the receiving set 
is arranged to have three valves, the first 
being an H.F. amplifier with “ tuned-anode ”’ 
coupling, the second a detector with reaction 
on to the tuned anode, and the third an 
L.F. amplifying valve. A switch is provided 
for cutting out the third valve in cases 


tion and the second the reaction control; 
The compensating condenser provides a 
means of balancing out the effect of aerials 
of different capacities, and when once ad- 
justed for best results on the particular 
aerial with which the set is to be used, 
little further’ attention is required. The 
single tuning knob provides simultaneous 
tuning for both the aerial circuit and the 
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tuned anode circuit, so that in this way the 
operation of the set is much simplified. 
The set has been designed to be of the 
vertical panel type with the valves mounted 
behind the panel, as such an arrangement 
gives a neater appearance and greater pro- 
tection to the valves from accidental damage. 
We will deal first with the various parts 
required, as these can with advantage all 
be prepared first before any attempt is 
made to assemble them on a panel. These 
are :— Eog 


2 Tuning coils, one for the aerial circuit 
and one for the tuned anode circuit. 

I Reaction coil (on ball former). 

I Double tuning condenser, the two 
parts being of equal capacity—the 
maximum capacity of each being 
about o-o00r uF. The maximum 
capacity of these condensers should 
preferably be rather over than under 
O-OOI, say between “o-oor and 
o-oo1rul’. Their minimum capacity 
at zero of the scale should not exceed 
about 4ouuF. 

I Special “ centre-zero ” balancing con- 

denser (range o'ooor to 0:0005mF). 

Valve-holders (“ R” type). 

Filament resistances. 

D.P. four-way tuning range switch. 

Key switches for L.F. valve and 

filament control. 

1 L.F. intervalve transformer (Radio 
Instruments, Ltd.). 

1 Telephone jack. 

1 Fixed mica condenser, 

(Dubilier). 

Ditto o-ooruF (Dubilier). 

Ditto 0-004uF (Dubilier). 

I Gnd leak, 1°5 MQ. (Dubilier). 

8 Terminals. 


Most of these components can be bought 
ready made, but the tuning and reaction 
coils must be built up specially. These 
two tuning coils are wound with the same 
number of turns of the same size wire on 
formers of the same size. For these coils 
4 ozs. of No. 28 S.W.G. double silk covered 
copper wire will be required. Care must 
be taken to ensure that wire of the correct 
size is obtained as otherwise the inductance 
of the coils will not be correct should the 
requisite number of turns occupy a different 
winding length on the former. 
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The maferials required for these two coils 
and for the reaction coil are therefore as 
follows :— 

4 ozs. No. 28 S.W.G. D.S.C. copper wire. 

2 Ebonite tubes 3} ins. outside diameter 
by 3 ins. inside diameter by 6 ins. long. 

I Ball rotor (for reaction coil), 28 ins. 
diameter. 

2 Brass spindles for ditto, } in. diameter. 

2 Phosphor-bronze connection strips and 
bobbins for same. 

Holes for the rotor spindles in one of the 
formers and for the brackets to hold these 


coils in position should be drilled before they 
are wound. These details are set out in 
Fig. 1, which also shows the position of the 
commencement of the winding in relation 
to these holes. The diagram in Fig. 1 gives 
the positions of the two holes for the spindles 
required in one of the tubes In the other 
tube these two } in. holes can be omitted. 
The first turn (A) of the winding should 
be put on as close up to the side of the spindle 
hole as possible, so as to obtain sufficient 
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Fig. 2. Method of making tappings. 


i 


coupling between the rotor winding and the 
outside coil. Care must, however, be taken 
that the spindle does not actually rub against 
the wire, or the insulation would soon be 
removed and a short-circuit result. A 
clearance of say 1/32 in. should be allowed. 
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The winding of each of these coils should 
be commenced at the point A, and 20 turns 
wound on before the first tapping point is 
reached. The tapping should be made pre- 
ferably in the manner sketched in Fig. 2, 
where E is a small strip of ebonite slipped 
under the turn to which the tapping is to 
be made. The actual tapping connection 
can be made by soldering a wire to the 
raised turn on top of the ebonite. 

Total number of turns of wire on each 
coil = 206. 

Turn numbers at which tappings are 
to be made, 20, 40 and 85, the turns 
being counted from the beginning of 
the coil in all cases. , 

Overall length of winding = about 3§ ins. 
The rotor for the reaction coil should have 

a diameter of 2% ins., and should preferably 
have the dimensions set out in Fig. 3. Two 
grooves $ ins. wide by 1/32 in. deep should 
be turned in the surface of the ball to provide 
a location for the windings. The ball is 


mounted on a spindle in. diameter, which | 


is made in two parts in order to provide 
a ready means of connection to the two ends 
of the rotor winding, as sketched in Fig. 4, 
which is drawn as seen when looking at 
the rotor in the direction of the arrow in 
Fig. 3. In Fig. 4, S, and S, are the two parts 
of the spindle (brass rod }in. diameter), 


l 


which should be a tight fit in holes drilled 
with the rotor R. Two screws, XY, about 
5BA size, cheese or round heads, should 
pass through holes in the body of the 
central part of the rotor and be tapped 
into the ends of the two parts of the spindle 
so as to make connection with them and also 
to secure them in position. The ends of the 
rotor winding can be clamped under these 
screws so as to make connection with the 
two parts of the spindle. 
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The rotor should be wound with a total 
of 70 turns of No. 28 double silk-covered 
copper wire, one half of the total number 
of turns being wound in each groove which 
is turned in the rotor face. Obviously the 


Fig. 4. End view of tuning and reaction coils. 


two halves of the winding must be wound 
on separately, commencing in each case 
from the outer end as this has the smallest 
diameter. The directions of winding must 
be carefully noted to ensure that the two 
halves assist each other, when they are 
joined in series. 

Two ebonite spacing pieces should next 
be prepared as indicated by AA in Fig. 4. 
These may be circular washers, # in. diameter, 
with a } in. hole in their centre to allow the 
spindle to pass through. They should be 
secured to the ebonite rotor ball on each 
side of the spindle by two small screws or 
pins, or by any convenient adhesive which 
will prevent their rotation when the rotor 
is turned round. These ebonite spacers thus 
serve to protect the insulation of the rotor 
winding from abrasion by the spring washers 
which should be fitted on to the spindle 
on each side of the rotor so as to maintain 
the rotor in a central position in the outer 
tube CC, as sketched in Fig. 4. This tube 
CC, on which the tuning coil is wound, is 
mounted on the ebonite panel E by means 
of the two brass brackets BB, which are 
bolted to the sides of the tube CC, and also 
to the ebonite panel E. To keep the rotor R 
approximately central in the tube C, the 
spring washers and ordinary brass washers 
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WW are threaded on the spindle between 
the ebonite spacers AA (described above) 
and the tube C. Connections to the two parts 
of the spindle S, S are made by the flexible 
phosphor bronze strips PP, which are housed 
in the groove of the two small bobbins D D, 
which are mounted on the spindle outside 
the coil C. These bronze strips may con- 
veniently be about 1/16 in. wide, and should 
be very thin so as to be flexible. Alternatively 
a spiral of flexible wire may be used instead 
of the bronze strips. The inner ends of the 
bronze strips or flexible wire should be 
soldered to the brass spindle, while the 
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BB in Fig. 4. They may be bent up from 
brass strip ĝin. wide by 3/32in. thick. 
Their exact dimensions are not very im- 
portant provided that the centre of the tube 
C is held about 24 ins. from the back of the 
ebonite panel as indicated in Fig. 4. Two 
such brackets will be required for the anode 
tuning coil. 

The third point of support for this coil 
is provided by a small bracket secured 
to the coil tube by a screw through the 
hole marked B in Fig. 1. This bracket also 
can be bent up from brass strip # in. wide by 
3/32 in. thick, to the dimensions indicated 


View of interior of receiving set with back removed. 


outer ends are soldered to the small brass 
studs FF, which are screwed into the ebonite 
tube CC carrying the tuning coil. The external 
connections to the reaction coil can thus be 
soldered to these studs also. The holes in 
the rotor ball with which the two halves 
of the spindle are fitted should preferably 
not meet in the centre, but a separate hole 
should be drilled from each side, leaving the 
solid material in the centre to insulate the 
two parts of the spindle from each other. 
Two of the brackets used for holding 
the tuning coil C in position are shown at 


in Fig. 5. By placing this bracket at right 
angles to the other two, as indicated here, 
greater rigidity is given to the coil. The 
position occupied by this bracket in relation 
to the coil former is shown by the dotted 
lines at the right-hand end of Fig. I. For 
the aerial tuning coil two brackets like Fig. 5 
only are required, one being mounted at 
each end of the coil. 

The double tuning condenser required 
for this set next needs consideration. As 
has already been stated, this consists of two 
similar variable condensers, each of about 
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0-001“#F maximum capacity. In order to 
reduce the tuning operations when using 
this set, these two condensers should be 
coupled together so that they can be cən- 
trolled by a single knob. This was done 
by providing an insulating coupling between 
the two condenser spindles as sketched in 
Fig. 6. The vertical ebonite panel on 
which the whole set is assembled, is secured 
to the horizontal base of the instrument H 
of 5'16 in. wood. This base should be 9} ins. 


H HOLES FOR 
FIXING SCREWS 


Fig. 5. Bracket for tuning coil. 


long from front to back, and should be rigidly 
secured to the panel by screws and by the 
wooden ends of the set. The two condensers 
C, and C, are held in position on this base 
by small angle brackets B, Ba. The coupling 
„between the two condenser spindles is very 
conveniently provided by the use of two 
standard Iin. ebonite condenser knobs, 
which can be secured together by two screws 
AB (Fig. 7) tapped through them. The 
knobs can be secured to the spindles by 
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screws SS (Figs. 6 and 7) screwed hard on 
to the spindles. By loosening one of these 
screws it is possible to adjust the movable 
vanes of one condenser relative to the 


Fig. 6. 


Th: double tuning condenser. 


other, so as to ensure that the two circuits 
tune together. The two condenser spindles 
are moved together by the common knob 
K and dial D. 

The one remaining item of particular 
interest on the list given near the beginning 
of this description is: the ‘‘ centre- 
zero balancing condenser.” The 
functions of this condenser can 
best be seen by an inspection of 
the schematic connection diagram 
of the set which is given in 
Fig. 8. This diagram gives only 
the essential features, omitting 
details of range, switches, etc. It 
will be noted that C, C, is the double variable 
tuning condenser which has just been des- 
cribed. The balancing condenser is C}. It 
is connected across the anode circuit tuning . 
condenser C, in the same way that the aerial 
is connected across the primary tuning 
condenser C,.° This balancing condenser 


A 


Cr 


Fig. 7. 
Coupling 
for double 
condenser. 


eee ae ee 


H-----------8 


Fig. 8. Schematic wiring diagram. 
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thus serves to balance the effect of the aerial 
capacity so as to enable the two coils L, and 
L, to be tuned together by the double 
condenser C, C}. This condenser thus enables 
the set to be used on aerials of different 
capacity, while it also provides a vernier 
tuning by balancing out the changes in the 
effective capacity of the aerial as the 
wavelength is changed. These changes in 
effective capacity are usually not large, but 
by balancing them out a closer tuning 
becomes possible. The functions of this 
condenser are thus threefold :— 

(1) Balancing of aerial capacity when 
aerial is changed. 

(2) Balancing the changes in the effec- 
éve capacity of the aerial for 
different wavelengths, giving a ver- 
nier adjustment to the tuning. 

(3) Balancing out any differences be- 
tween the two tuning coils L, L} 
(Fig. 8) on the different tappings. 

The tuning range required on this condenser 
does not exceed o'ooor to 0:0005uF—a 
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range sufficient to balance out the differences 
between any ordinary aerials. This range 
can be provided by means of a 0°0004 
vafiable air condenser connected in parallel 
with a fixed condenser of o-ooorpF, but 
it is perhaps somewhat more convenient 
to employ a special condenser made up 
for the purpose, having the desired capacity 
range, and having its dial engraved with 
‘“ zero ” in the centre of the scale correspond- 
ing to a capacity of 0:0003 „F. This value 
is chosen as the “ zero ” as being the normal 
average capacity of the standard P.O. 
receiving aerial. Thus if the capacity of the 
aerial with which the set is to be used is 
less than the assumed value of 0°0003uF, 
the balancing condenser can be moved 
towards the lower end of its scale until 
resonance of the two tuning circuits is 
again obtained, and vice versa. Resonance 
is indicated by the sounds in the telephones 
due to atmospherics, “ mush ” and other 
noises which can always be heard in a re- 
ceiving set joined up to an aerial. 


(To be concluded.) 


VULCANISED FIBRE 


Vulcanised fibre of good quality has displaced ebonite almost completely 
in high-tension electrical fittings at the present day. For ordinary electrical 


fittings it does very well. 


It is a good insulator for high voltages, is much 
cheaper than ebonite, and is mechanically stronger. 


The use of fibre for 


wireless panels is generally condemned, however, because it is not so efficient 

as ebonite in the insulation of conductors carrying high frequency oscillations. 

The reason for this is that vulcanised fibre is hygroscopic, and all such 
substances carry surface films of moisture. 


By JAMES STRACHAN, F.Inst.P. 


HERE are on the market several 

cheap compositions of compressed 

material passing under the name 

of fibre, most of which are not so 
good as the latter, either mechanically 
or electrically. They may be recognised by 
their lack of uniformity and by their brittle 
nature. 

True vulcanised fibre is prepared from a 
high grade of brown paper made from manilla 
hemp or flax fibre. A number of sheets of 
the paper are treated with a parchmentising 
liquid, such as a solution of zinc chloride, and 


compressed in a hydraulic press. The hydro- 
lysing agent is removed by solution in water, 
and the compressed material dried into a 
hard horny mass of cellulose. The best 
quality is absolutely uniform in grain, has a 
natural bright red terra-cotta colour, and is 
very tough and strong. 

When a sheet of this fibre is heated on one 
side in front of a fire it shows a distinct 
tendency to warp uniformly, and when a 
weighed sample is incinerated, the completely 
burned ash should not weigh more than 
2 or 3 per cent. Cheap substitutes do not 
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warp so distinctly on heating, and they often 
contain over 20 per cent. of ash or mineral 
matter. 

As a matter of experiment I mounted a 
two-valve panel on this material and found 
it to function “fairly well even in damp 
weather, but the reception was improved to a 
marked extent when the panel was left in a 
warm room or warmed in front of the fire 
before use. 

A sample of this vulcanised fibre was 
dried at 100° C., and found to contain 7} per 
cent. of hygroscopic moisture. As the 
sample cooled, it rapidly absorbed this 
moisture from the atmosphere again, and 
when weighed every day over a period of 
several weeks was found to vary up and 
down with the variations in atmospheric 
humidity by about 1 per cent. A. surface 
coating of shellac varnish did not reduce the 
hygroscopic action to any marked extent. 
It has been stated that vulcanised fibre does 
not absorb paraffin wax, but this is not the 
case. I find that when a sample is thoroughly 
dried at 100° C., and baked in melted paraffin 
wax at 105°C. for an hour, wiped dry and 
cooled, it absorbs a weight of paraffin wax 
almost equal to the weight of moisture lost in 
drying. Further, a sample treated in this 
way does not vary in weight when exposed 
to atmospheric conditions. In other words, 
it is no longer hygroscopic, and is quite an 
eficient insulator for wireless panels. A 
sample of this wax-impregnated fibre after 
prolonged soaking in water absorbed a small 
percentage of water, so that its use is not 
recommended for outside work such as aerial 
insulators, but for inside work fibre treated 
in this way by drying and baking in a wax 
bath is a cheap and efficient insulator. 

In preparing a panel from fibre the surfaces 
should be cleaned and all holes drilled before 
drying and baking in wax. The baking 
process should be continued until bubbles of 
steam or air cease rising from the fibre through 
the melted wax. 

It is evident that it cannot be claimed for 
this prepared fibre that it is as satisfactory 
an insulator as high-grade ebonite. It has, 
however, several advantages. It is quite 
satisfactory for panel work. It is cheap and 
is mechanically strong. It stands up to 
the heat of soldering operations. One knows 
exactly what it is, which you cannot say 
about ebonite unless you know for a 
certainty what you are buying. 
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It should be noted here that there is no 
advantage gained in winding a D.C.C. coil 
on an ebonite former over the same winding 
on poorer insulators such as paper or card, 
because the cotton covering is very hygro- 
scopic, carrying in damp weather over 10 per 
cent. of moisture. Reception with such 
coils is often materially improved in damp 
weather by drying out the apparatus in a 
warm dry atmosphere. This applies to some 
extent even to the best of insulated wireless 
sets, because in damp weather surface films 
of moisture are present even on ebonite. 
Too often the wireless den of the amateur is 
relegated to an outhouse or some cold attic 
room next the slates. Wireless apparatus 
should be warm and dry to obtain maximum 
efficiency. Bear this in mind during the 
winter months. 


AMATEUR STATION 5IF. 


The compact and efficient transmitter and receiver 
of Mr. H. Featherstone, of Tunbridge Wells, Kent. 


‘ 
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NOVEL IDEAS AND INVENTIONS. 


Abstracted by 
Puitip R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 


Wavelength Indicators for Receiving 
Sets. 


In order to facilitate the tuning of a radio 
receiver to any given wavelength, it is 
desirable either to have a calibration curve 
or chart for the tuning scale, or to have the 
scale of the tuning means (condenser or 
variometer, etc.) graduated directly in terms 
of wavelengths. Either method is frequently 
difficult when the set is used with different 
aerials having different electrical constants. 

One way of overcoming the difficulty 
when the range of aerial sizes with which 
the set is to be used is not too great, is to 
provide the tuning condenser, or other 
tuning means, with a scale which can be 
moved to a limited extent in either direction 
from its normal position.* Then by listening- 


in to some well-known transmission of which’ 


the wavelength is known, it is possible to 
set the scale of the tuning means to the 
correct position. Provided then that the 
displacement is not too great, the remainder 
of the scale will be practically correct for 
other wavelengths. This method can be 
used both when the scale is graduated 
directly in wavelengths, and when a uni- 
formly divided scale is used in conjunction 
with a calibration curve or chart. 


A Novel Variable Condenser. 


Most of the forms of variable condenser 
employing a solid dielectric are variations 
only on the air dielectric condensers having 
movable and fixed vanes or plates. A 
recently devised variation of this method 
makes use of two drums, one being covered 
with a metallic cylinder coated on the outside 
with the solid dielectric.t The capacity is 
varied by winding on to this drum, toa greater 
or less extent as required, a flexible metal 
band which forms the other electrode of 
the condenser. The part of this band which 


* British Patent No. 199233, by H. Powell Rees. 


t British Patent No. 199283, by Igranic Electric 
Company (communicated from the Cutler-Hammer 
Manufacturing Company, U.S.A.). 


is not in use is stored on the second drum, 
the band being kept taut by a spring. Fig. I 
diagrammatically represents the arrange- 
ment, D, being the main drum on to which 
the metal band B is wound by rotating the 
spindle S. The part of the band that is not 
in use is stored on the drum Dy. Drum D, 
has a cylindrical layer of metal M on its 
outside, forming one electrode of the con- 
denser, the dielectric coating this electrode 
being E. The spindle S is provided with 
some form of knob for rotatiug it, and a 
pointer and scale, a dial, or some similar 
indicating means. 


Variable Condensers with Solid Di- 
electric. 

The main difficulty experienced in building 
variable condensers of the vane type, having 
discs of a solid dielectric between the fixed 
and movable vanes, arises from the excessive 
friction which is set up if the spacing washers 
between the vanes are not all of exactly the 
proper thickness. This difficulty may be 
lessened by using spacing washers for one 
set of vanes only—for example, for the 


NOVEMBER 28, 1923 


movable vanes—and allowing the other 
set to space themselves appropriately to 
the thickness of the solid dielectric discs.* 
Thus in Fig. 2, which shows a portion only 
of a variable condenser of this type, the 
parts are all mounted between an insulating 
top plate P, and another similar plate 
forming the lower end of the condenser. 


CA 
h S, p 


ARAR 
~ a 


The spindle S, which is squared where 
it passes through the vanes, has fitted on to 
it the movable vanes, MM, spaced apart by 
the washers WW. Over these spacing washers 
are slipped the solid dielectric discs DD, 
which serve not only as dielectrics, but also 
to space apart the fixed (F) and movable 
(M) vanes so that they cannot touch each 
other. 

The fixed vanes FF are prevented from 
rotation by being threaded over rods RR, 
but epart from this restraint they are free 
to adapt their position to suit the thickness, 
spacing, and irregularities of surface of the 
movable vanes. Separate connections are 
made to each fixed vane, as without such 
provision there would be only a. very poor 
electrical contact between them and the 
rods R. 


Exhausting Vacuum Tubes. 


In the production of the extremely high 
vacua necessary for modern thermionic 
valves—particularly for transmitting valves 
—it is usual to employ vacuum pumps 
of the mercury condensation type, known also 
as Langmuir pumps after the inventor of 
the first patterns. A disadvantage of these 
pumps is that mercury vapour is left in 
the vessel being exhausted unless a liquid 
air trap is inserted between the vessel and 


* British Patent No. 199238, by A. C. Huskinson. 
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the pump. To avoid the disadvantage of 
having to maintain the liquid air trap, 
the material used in the condensation 
pump may be chosen so that it has a smaller 
vapour pressure. Lead, tin, zinc, bismuth, 
or cadmium are suitable materials from 
this point of view. When in use in these 
pumps the metal is melted, and boiled or 
volatilised so as to produce a vapour with 
which the gases from the vessel being 
exhausted can be trapped, thus exhausting 
the vessel. When lead is used the pump is 
maintained at a temperature of about 
800° C.* 


. Intervalve and Telephone Transformers. 


Unless the transformers used in valve 
circuits are provided with closed iron cores 
it is not easy to screen them from reaction 
effects between the various stages. A simple 
way of effecting this screening without 
adding materially to the cost of manufacture, 


Fig. 3. 


is to fit the open cored transformer into an 
iron box so that the magnetic circuit is closed 
through the case, as indicated in Fig. 3, 
which is a section through a transformer of 
this type.t The transformer winding is 
held in position in the box by a filling of 
wax compound. 


* British Patent No. 182090, by W. G. House- 
keeper and Western Electric Company. 


+ British Patent No. 196453, by A. P. Welch. 
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THE SUPERSONIC HETERODYNE RECEIVER. 


The reader is referred to the issues of this journal of November 14th and 
21st for a description of the principles of the Armstrong supersonic hetero- 
dyne circuit and constructional details of the detector and oscillator units. 


By W. S. 


Amplifier Unit. 


The amplifier as shown in Figs. I, 3 
and 4, has been constructed on the 
tuned anode principle, mainly on the 
score of economy and adaptability. By 
making use of coils other than those 
necessary for the 3,000 metre wave 
employed in connection with the supersonic 
circuit, the amplifier can be used by itself 


Fig. 1. 


for any required wavelength, and provides 
three stages of high frequency amplifi- 
cation followed by a detector. The addition 
of a simple tuning circuit converts this 
piece of apparatus into a complete 
receiver. 

For use with the supersonic circuit three 
Igranic coils No. L 1250 are used for the 
anode circuits. The other components 
required are four valve holders, four fixed 


BARRELL. 


condensers 0-0003 mfd., three grid resistances, 
2 megohms each, one 10 ohm resistance, one 
240 ohm potentiometer. The set is wired 
in the usual well-known manner, as shown 
in Fig. 2, and requires no further descrip- 
tion. Bare copper wire bent to shape is 
very suitable for connecting up, and the 
usual precautions should be taken to prevent 
interaction between various parts of the 


Four valve long wave amplifier with three high frequency circuits and detector. 


circuit. Careful thought in laying out the 
wiring will be time well spent, as anyone 
who has had experience in building ampli- 
fiers will know. 

Because of the Jow filament power required 
“D.E.R.” type valves have been used 
throughout, although, of course, “‘ R ” valves 
could equally well be employed provided 
the filament and anode potentials are suitably 
increased. 


a —— 
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Coupling Unit. 

This consists of two Igranic No. L 1250 
coils mounted in such a way that the coupling 
between them is capable of adjustment. 
One coil is connected in series with the anode 


Liro 
DOYL 


= 0-0003,.F 0-0003,.F 
E (Yy 


TO GOUPLING UNIT 
$ 


| ea E 
- O+tLT 


THE WIRELESS WORLD AND RADIO REVIEW 281 


the first coil, though in general this is -not 
required. 

The adjustment of the complete circuit 
in order to get the best results may at first 
be somewhat difficult, but after very little 


O -+ H.T. 


TO UF. 
AMPLIFIER 


OT 


Fig. 2. Circuit of H.F. amplifier for use after the frequency change is effected by the detector and oscillator 


of the valve on the rectifier panel, and the 
second coil is connected directly to the input 
terminals of the amplifier. It is sometimes 
useful to connect a small condenser across 


practice it will be found quite easy. The 
adjustment of the filament current on the 
amplifier is usually rather critical, but once 
found need not be touched. Preliminary 


The H.F. amplifier panel. The terminals are for input from the coupling unit, output to telephones, 
‘ L.T. batteries. The inductances are arranged so that they present a minimum of coupling to 


each cther. 
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trials with this circuit are best carried out 
with a buzzer, and it will always be noted 
that there are two distinct points on the 
heterodyne condenser which give maximum 
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careful adjustment of the heterodyne 
coupling, makes the circuit extremely 
selective. 


The set should be carefully calibrated 
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The coupling between the 
detector unit and the amplifier should be 
as loose as possible, and this, combined with 


signal strength. 
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over its whole range, thereby saving a great 
deal of time when a certain station is 
required. 


THE SHEFFIELD 


The official opening of the Sheffield Relay Broad- 
casting Station, which took place in the Applied 
Science Department of the University on November 
lith, was attended by an enthusiastic gathering. 
The proceedings of the evening were broadcast 
from the relay station. This was effected by a 
microphone in the University connected by land 
line to the station in Corporation Street. Among 
those present at the opening ceremony were Sir 
William Clegg, the Lord Mayor of Sheftield, the 
Master Cutler, the President of the Chamber 
of Commerce, Nir Frederick Sykes, and Mr. 


RELAY STATION. a 


J. C. W. Reith, Managing Director of the B.B.C. 
Captain P. P. Eckersley, Chief Engineer of the 
B.B.C., said that it had been decided to use a 
wavelength of 300 metres, which would render it 
easier for valve set owners to tune in London 
direct if they so wished. 

The opening speech was made by Sir William 
Clegg, who laid stress on the educative value of 
broadcasting, and also paid a high tribute to the 
pioneer wireless work in Sheffield of Mr. J. C. Reith 
and Mr. F. Lloyd, while Sir Frederick Sykes spoke of 
wireless as a factor in the promotion of world peace. 
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PARLIAMENTARY DEBATES. 


SHOULD THEY BE BROADCAST? 


In the following article our contributor discusses some points regarding 


the Broadcasting of Parliamentary speeches. 


His views should be of interest 


to those of our readers who have given consideration to the subject. 


By A. JENKINS. 


SECTION of the daily press has 

been agitating recently for, and 

strongly advocating, the broad- 

casting of Parliamentary debates. 
A perusal of the arguments put forward 
force one to the opinion that the slogan is 
“ Let the constituents know first-hand what 
their members are saying.” This advocacy 
of an operation which was discussed over a 
year since by the B.B.C. with the Postmaster- 
General takes a very superficial and near- 
sighted view of the matter, and the attempt 
is here made to point out the other sides— 
more important and far reaching in their 
effects—of this question. 

This question is one likely to be discussed 
far and wide in the near future, and interest 
in it will naturally be quickened, first in 
view of the keener attention given by the 
public in what their legislators are 
doing, and the more so because, with 
the country now being in the throes of 
a General Flection, with its customary 
accompaniment of personal contact between 
candidates and their constituents, the ad- 
vocates of: the “ Broadcast ’’ proposal will 
lose no opportunity to endeavour to enlist 
the co-operation of the ‘‘scekers after 
honour ” in gaining their object. Before 
digging beneath the surface of this subject, 
let it be perfectly understood that broad- 
casting can perform useful service in the 
political and parliamentary arena by an- 
nouncing ‘‘ events ’’—concrete items of news 
such as important votes, particularly in- 
teresting incidents, and, for example during 
a General Election, constituency results 
where practicable—which of course is making 
use of the facilities of broadcasting to a 
useful end with no disadvantages or difh- 
culties. 

The fallacy is enunciated by the 
importance placed on “ listening-in to 
a member's” speeches, that legislation 


is effected by speeches, whereas, in 
the final course, legislation is effected 
by votes. A recently lamented member 
of the Upper House wrote, after 
having his early experience of Commons 
legislating, that “ the best member is the 
member who can listen well, keep his tongue 
between his teeth, and vote accordingly.” 
That remark was made by one on whose 
words the House used to hang, and whose 
debating powers were of a very high order. 
It is an undoubted fact that some of the finest 
parliamentary work as regards consistency, 
regularity of attendance both in the chamber 
and lobbies, is done by “ silent ” members. 
The encouragement given to the proposition 
to broadcast the debates would tend to 
develop the thesis among that great mass 
of constituents and the public to whom 
good work and valuable service of a member 
of parliament is reflected only by the number 
of words he utters, that the only or essential 
qualification of an M.P. 1s a good flow of 
words, irrespective of the mind behind the 
words having a knowledge of the subject 
under debate. That is a great danger; it 
is dangerous to let the view go unchallenged 
that governing a country is comprised in 
speech-making, interjections, and oral ques- 
tions. To judge from some of the speeches 
delivered in the House, this conception 
of an M.P.’s duties is not confined to those 
outside its precincts. It has in fact been put 
forward, to my mind with a certain measure 
of justification, that the ideal method is for 
the measure under discussion to be dealt 
with by the principals, t.e., the leaders of 
the parties, whose speeches portray the 
definite attitude agreed on by such parties, 
the main body of members having the ad- 
vantage, and the constituents through them 
likewise having the advantage, of digesting 
the pros and cons of the subject, and then 
voting. One has only to peruse the 
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parliamentary reports appearing in the 
daily press, or Hansard, to realise the gross 
wastage of valuable time caused through 
speeches made “in the air”; then when 
the records of voting are examined, one 
can realise the advantage to the country at 
large, and his own constituency in particular, 
of the consistent, silent member. 


Another aspect is the effect that the know- 


ledge of broadcasting would have on the 
members themselves. Would one envy the 
duty of the Speaker, in a nightly quandary 
as to who to call on when being bombarded 
by an eager crowd of members, anxious 
to “ catch his eye ” in order that they may 
impress their constituents with the fact 
that they are working hard? After all, 
the member is the servant of his constituents, 
and the knowledge that the debates are 
being broadcast would stimulate and in- 
tensify his desire to “ get going ’’—irrespec- 
` tive of whether it is essential, or whether he 
has any fresh point to touch upon which will 
usefully direct the debate towards the 
desired goal; this effect would tend to de- 
moralise the House, would make it rather a 
keen debating society, with the spectacle 
of all the members “ speaking,” not with the 
sole object of helping in the debate, but in 
order that their words should resound into 
their own constituency. The tendency ought 
to be to quicken up the debates—within 
reason—not to amplify them, and get on to 
the next subject, in order that the many 
problems (both internal and external) causing 
grave anxiety to the mass of the people, 
might be brought into the purview of sound 
legislation. 

The arguments that the public should 
know what is happening and should not have 
to rely upon what some erroneously deem 
to be “ doped ” reports of the proceedings 
are, I think, answered by the fact that 
several of the leading papers, both in London 
and the provinces, specialise on their un- 
biassed reports of the essential points of 
parliamentary work. 

One difficulty, and disadvantage, requires 
some combatting. And that is—even if one 
took for granted the thesis that the public 
wants to listen-in to full debates—some of the 
most important contributions are made 
towards midnight, or in the early hours 
of the morning, and I put it as a foregone 
result that the “ listening-in ” public would 
go to bed with a very garbled idea of what 
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had really gone forward, and that they would 
miss what was often best, unless it is to be 
assumed. that their eagerness would pin 
them down to their sets without. thought 
for the outraged goddess of sleep. 

I would also prophesy very confidently 
that The Wireless World and Radio Review 
and other technical journals would be 
inundated with inquiries as to the cause of 
mis-hearing, “ jazzing ” (apparent) and inter- 
ruptions. I am certain anyone who has had 
the pleasure (and sometimes the pain!) of 
listening to a debate from the Gallery will 
agree with my suggestion that, given the . 
usual (and in fact general) bad delivery 
most members acquire, the result in effect 
would be that the few really eloquent 
“ broadcasting ” members would impress 
the public, while the army of parliamentary 
“mumblers ” would simply disgust them. 

From the members’ standpoint I believe, 
although certain sections and individuals 
would probably welcome this opportunitv 
of enlarging the scope of their oratorical 
powers, the mass of saner M.P.s would be 
solid against this innovation, and it would, 
in short, greatly detract from the value 
and final issue of debates, and in that way 
greatly jeopardise the dignity of the House, 
and legislation. 

Broadcasting has a sphere of great utility, 
as a medium for entertainment and en- 
lightenment, and it would without the shadow 
of a doubt be a serious menace to its 
popular functioning if the endeavours to 
make it embrace the thorny field of parlia- 
mentary debates were successful. 

The repercussions which would result from 
endeavouring to broadcast parliamentary 
debates would be so grave that I do not 
hesitate to say they would have a serious 
effect on the proper functioning of this fine 
medium for enjoying in the home circle the 
best features of the entertainment pro- 
grammes, and deriving the knowledge to be 
gained from the edifying addresses from time 
to time brought within the scope of the 
‘ listener-in.”’ It is not too much to affirm 
that the popularity of the broadcasting pro- 
grammes, instead of being increased and 
creating a wider field—with all its attendant 
advantages to those experimentally and 
commercially interested—would be con- 
siderably prejudiced by the innovation 
against which it is the purpose of this 
article to sound a warning. 
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THE ‘“GECOPHONE” 


- Vf F it were possible to take a plebiscite 
of listeners to determine what is the 
true attraction which wireless holds 
for its devotees, quite a large proportion 

of the answers would point to the joy 

of making a piece of apparatus which works. 

This pride of achievement may, in a few 

instances, be augmented by the pleasure 

of saving a few shillings compared with the 
price of a shop-made set, but we prefer to 
think that the home-built set is a species of 
revolt from the gramophone, and 
other “tinned amusements” which 
are the products of this very “ ready- 
made ” age. Be this as it may, there 
is to-day a vast market for wireless 
components and materials and, the 
home-made set having the official 
blessing of the Postmaster-General, 
the demand for such components is 

bound to increase. It has been a 

matter of wonder that the complete 

set of parts has not been marketed on 

a large scale until quite recently. The 

reason is probably that factory 

assembly and marketing under a well 

advertised brand hav2 built up a 

reputation for the various manufac- 

turers, and it has been feared 
that sets for home construction asso- 
ciated with these brands would suffer 
somewhat through the lack of skill of the 
amateur constructor and bring some measure 
of disrepute on the brand. The wireless 
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CONSTRUCTOR’S SET. 


exhibition, however, has brought into the 
light several sets of parts put up for home 
assembly, and their appearance is an in- 
dication of greater confidence in the skill 
of the amateur on the part of the manu- 
facturer. . 

We have been privileged to examine 
the ““ Gecophone ” Constructor’s Set 
which the General Electric Company, 


Ltd., have recently introduced. This is 
a two-valve set, which, when made up, 


Fig. 2. View of the back of the panel. 
is identical with the ‘‘ Model B ” Gecophone 
receiver. The valves are respectively a 
detector, with tuned anode coupling, the 
circuit being quite a standard one. The 
aerial circuit is tuned by a variometer, and 
the anode circuit by a variable 
condenser (0.0002 mfd). 

The instrument ıs of the panel type 
to be mounted on a polished mahogany 
box, both box and pan=2l, the latter 


esses] ready drilled and engraved, being in- 


cluded in the outfit. 

The photograph reproduced in 
Fig. 1 shows the lay out of the set, 
while Fig. 2 illustrates the deposition 
of the various components and the 
wiring. At the left-hand top corner 
are the earth and aerial connections, 
two terminals being provided for the 
aerial connection, one for use with 
long aerials and the other, which 
places a small fixed condenser in 
circuit, for use_with ae less than 


f wl wd 
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60 ft. in length. Suitable terminals for 
high and low tension batteries are at 


the right-hand side of the set, and the left- 
hand bottom corner is provided with two 
sets of sockets to receive the telephone 


plugs. 


Fig. 3. Circuit diagram of the set. 


~ Between the two valve sockcts is a socket 
to accommodate the reactance coil. Re- 
actance control is obtained by an aluminium 
disc which can be screwed close to or away 
from the cou, thus loosening or tightening 
the coupling between the reactance coil 
and anode coil. This form of control is 
a feature of all the ‘‘ Gecophone ” valve sets. 
Below the reactance coil is a pair of sockets, 
normally short-circuited by a U-shaped 
metal plug which can be replaced by loading 
coils when it 1s required to receive wave- 
lengths other than those allocated for 
B.B.C. stations. 

Turning now to the components them- 
selves, these comprise variometer, variable 
condenser, filament resistance, two reactance 
coils, control disc, two valve holders, socket 
for reactance coil grid leak, four fixed con- 
densers and the necessary sockets, terminals, 
screws, nuts and washers, together with a 
liberal supply of tinned copper connecting 
wire. 

It will be noticed that the variometer 
and variable condenser are sent out com- 
pletely assembled. We think this 1s a wise 
precaution for there are very few amateurs 
who have the necessary skill and patience 
to attain that “ sweet” action which is 
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characteristic of “ Gecophone ”’ components. 
When we remark that the clearance between 
the fixed and moving vanes of the ““ Geco- 
phone ” condenser is only o.oto in., it will 
he realised that this is a perfection that the 
average home constructor could not achieve? 
Tne components ar> well made, and of a 
high order of excellence. We are informed 
that they ar: identical witn those employed 
in every one of the Gecophone series. With 
each outfit is supplied a pamphlet containing 
very full and clear instructions, and also 
diagrams of connections. (Fig. 3). 

Reviewing the set as a whole, this outfit 
at {7 2s. 6d. will enable the amateur to 
make up a piece of apparatus which he will 
be proud to exhibit as his own handiwork, 
and at the same time assure him the high 
efficiency which is to be expected from a 
factory-made set. 


Catalogues, Price Lists, etc., Received. 


The 8 Telephone and Electric Co., Ltd. (Telephone House, 
210-212, Tottenham Court Road, London, W.1.) A catalogue 
of this well-known firm’s radio unit system components. 
Publication No. 364, dealing with Sterling Radio Receiv ng Sets. 


The Waterloo Electric Co. (129, Waterloo Road, S.E.1.). A Price 
List ot Wireless Accessorics and Apparatus marketed by this 
Company. 


Hobday, Bros., Ltd. (21, 23, 25 and 27, Great Eastcrm Street, 
London, E.C,2). Radio Catalogue of Components and 
Accessories. 


A. J. Dew & Co. (21-25, Endell Street, London, W.C.2.). A 
hundred- page Illustrated Catalogue of Apparatus and Components 
retailed by the firm. 

Alfred Graham & Co. (St. Andrew's Works, Crofton Park, London, 
S.E.4.). Artistically arranged and illustrated panphlets dealing 
with the wide range of * Ainplion "’ Loud Speakers produced by 
the Company. 


Pickford, Johnson & Co., Ltd. (Crescent Works, Ecclesall Road, 
Shetheld). An illustrated catalogue covering the range of 
Wireless Receivers manufactured by the firm. 


Western Electric Company, Ltd. (Connaught House, Aldwych, 
W.C.2). [wo attractive pamphlets, dealing respectively with 
Westem Electric Loud Speakers and the * Weconomy ” Wireless 
Sets. 


A. H. Hunt, Ltd. (Tunstall Road Croydon, Surrey). Leaflet No 
142, containing particulars of Hellesen Low Tension Dry 
Batteries for Valve Filament Lighting. Leaflet 134, dealing with 
Hellesen High Tension Dry Batteries. j 


The Chloride Electrical Storage Co., Ltd. (Clifton Junction, nr. 
Manchester). A well-produced handbook, illustrating famous 
cars fitted with " Exide ” Batteries. 


Burndept, Ltd. (Aldine House, Bedford Street, Strand, W.C.2). A 
comprehensive catalogue (Publication No. 237), describing 
“ Ethophones,” and Burndept Standard Receiving Equipment, 
together with particulars of components and accessorics. 


Chambers & Ellis (Craven House, KinStway, London, W.C.2). A 
descriptive leatlet containing Ulustrated particulars of Chellis 
Cabinet Wireless Sets. 


Scientific Supply Stores (126, Newington Causeway, London, S.E.1). 
Catalogue of Wireless and Electrical lustruments, Apparatus 
and Tools (6th edition), 

Midland Radiotelephone Manufacturers, Ltd. (Brottell Lane Works, 
Stourbridge}. An illustrated catalogue of Mclowtone Wireless 
Specialities. 
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Synchronisation of Time Signals. 

Apropos of the note which appeared in our 
issue of July 21st last on the subject of the synchro- 
nisation of the time signals from Annapolis (NSS) 
and Lyons (YN), we have received an interesting 
communication concerning a similar phenomenon 
in regard to Nauen (POZ) and Pearl Harbour 
Honolulu (NPM). 

Writing from Singapore, Mr. J. H. Maade states 
that POZ sends out time signals from 2357-2400 
G.M.T. on a wavelength of 12,600 metres (alterna- 
tor), while NPM gives time signals from 2356-2400 
G.M.T. on a wavelength of 11,500 metres (arc). 
POZ can be tuned to its loudest while NPM is 
still readable, and both time signals may thus be 
checked simultaneously. Both stations can be 
easily read on one valve as detector anywhere in 
China or Japan. 

** Freak ’’ Receptions. 

Freaks are by no means the prerogative of 
the golfer or the angler; the wireless amateur 
may justly claim his share, and the approach of 
winter conditions undoubtedly increases the 
possibilities of such exceptional results. 

Listening-in on arecent evening with a two-valve 
set at Eastbourne, Mr. A. Roach was impressed by 
the remarkable strength of several of the broadcast- 
ing stations. Accordingly he switched over to 
a simple crystal circuit and was surprised to hear 
London (usually very faint) at considerable 
strength. More astonishing still, Cardiff (5 WA) 
could be heard jamming, and on tuning in, this 
station was clearly received. Newcastle (5 NO) 
was next heard though fading was rather pronounced. 
A soprano voice was then heard jamming, and, 
on altering tuning, our correspondent was in 
time to hear the familiar words: ‘Glasgow 
calling !”’ 

We shall be glad to receive further reports of 
* freaks.” 

British Broadcasting Received in Norway. 

Transmissions from five of the B.B.C. stations 
are being received regularly on a single-valve set 
in the Maalselv Valley in Norway, near Tromso, and 
Mr. F. Diesen, the owner of the set, has forwarded 
us some interesting details of his receptions. Most 
of his wireless equipment is home-made, partly 
from instructions given in The Wireless World and 
Radio Review. The single-valve set referred to 
embodies reaction in the secondary circuit, and, 
with an aerial of 40 ft. high and 240 ft. long, New- 
astle and Glaszow are heard loudly. London is 
fairly well received, though there is much fading. 

Mr. Diesen does not confine himself to short 
wave reception, for, with a single- valve set adjusted 
to work on from 1,000 to 20,000 metres, he inter- 
cepts almost all the larger European stations, and 


also Beyrouth in Asia, Cairo and several of the 
American high power stations. 
“ Hobbies for Boys.’’ 

The above publication, by J. Reindorp, has 
been reprinted by Messrs. Sampson Low, and 
now contains an additional illustrated chapter 
on wireless, 


This photograph, kindly forwarded tous by the 
Compagnie Francaise de Radiophonie, shows Madame 
Louise Faure Fatter giving an address by wireless 
whilst on board a Golwth aeroplane. The aeroplane 
transmitter worked on 600 metres with 40 watts and 
the address was retransmitted by the company’s 2 kW 
telephony station on a wavelength of 1,780 metres. 


Interference in South Essex. 

Regarding the note which appeared in our issue 
of November 14th, in which Mr. H. Collins, of 
Billericay, Essex, drew attention to the interference 
on short wavelengths in the district during the 
last three years, the Hon. Secretary of the Southend 
and District Radio Society states that this matter 
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has been discussed by his Society many times. 
One member has experienced trouble of the kind 
referred to when working on a wavelength as low 
eas 70 metres. No indication of the source of 
interference has been discovered, and any corre- 
spondence which may serve to locate the offender 
will be welcome. 

It has been suggested by members of the Southend 
Society that the trouble may be due to Government 
working at Shoebury and Sheerness, but there is 
no definite evidence to support this view. 


New Belgian Broadcasting Station. 


On Saturday, November 24th, the Belgian 
Minister of Railways opened a new broadcasting 
station at Brussels. ‘‘ Radio Electrique de 
Bruxelles,” as the new station is called, transmits 
regular programmes commencing at 8.30 p.m. 
daily, on a wavelength of 410 metres. A correspon- 
dent in Switzerland, Mr. Hugh R. Macdonell, 
informs us that he has heard the new station very 
clearly on his three-valve set, but that fading was 
rather pronounced. 


“A Famous Wireless Contralto. 


Probably one of the most popular singers 
associated with broadcasting during the past two 
years has been Madame Lily Payling, the Australian 
contralto. Madame Payling will be remembered 
for her success at the inauguration of the Daily 
Mail wireless concerts from Holland in July of 
last year, and, more recently, for her broadcasting 
experiment at the Royal Albert Hall in April 
last. On that occasion her singing, broadcast 
irom 2 LO, was received on three loud speakers 
in the hall, and there accompanied on the pianoforte 
by Mr. L. Stanton Jefferies. 


Australian Broadcasting Regulations. 


From a glance at the new broadcasting regula- 
tions for Australia it is at once evident that Govern- 
ment control of the service is their keynote. These 
regulations, which were instituted by the Australian 
Commonwealth on August lst, are entirely different 
irom those obtaining either in the United States 
or in Great Britain. The object of the Common- 
wealth has been to exercise an efficient control 
of all wireless communications without closing 
any avenues for the advancement of the science, 
and to allow for reasonable private and competitive 
anterprise. 

A special examination must be passed by appli- 
oants for the experimental licences, and recipients of 
transmitting licences must be able to operate 
Morse at a speed of 12 words per minute. 

The wavelengths available for broadcasting 
and experimenting are from 250 to 3,500 metres, 
and the Government authorities will stipulate 
what wavelength is to be allowed to any specified 
station. 

The fees payable annually for licences, of which 
there are five, are as follows :—Broadcasting 
atation, £15; broadcast receiving station, 10s. ; 
dealer, 20s.; experimental (transmission and 
reception), 20s. ; reception only, 10s. 

To amateurs in this country, the conditions 
relating to broadcast receiving sets will appear 
rather severe. In addition to the 10s. licence fee 
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payable to the Government, the broadcast listener 
will be required to pay an annual amount to the 
broadcasting licensee whose programmes he intends 
to receive. Every broadcast set must be approved 
and sealed by the authorities and shall be so con- 
structed as to respond to the wavelength shown on the 
Government stamped indication, not differing more 
than ten per cent. from that specified. This implies 
that one broadcasting station only will come within 
the range of any particular set. 

Greater variety than in this country will be 
available, however, in regard to the choice of 
broadcasting stations. Within reasonable limite any 
number of broadcasting stations may be erected 
and it will rest with each individual to choose 
which station he prefers to listen to before having 
his set sealed. In this way it is hoped keen compe- 
tition will exist among broadcasters for the 
provision of the best programmes. 


Calls Heard. 
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(Sunday), 


BERLIN (Koenigswusterhausen), L.P., 4,000 metres, 


19 to rt am., Music and Lecture ; 


Music and Lecture. 


KBEL (near Prague), 1,000 metres, 


Meteorological Report and News. 


PRAGUE, PRG, 1,500 metres. 


EBERSWALDE, 2,930 metres. Daily, 12 to 1 


and Concert; 7 to 8 p.m., Address and Concert; ( 


Saturday), 5.30 to 6.30 p.m., Concert. 
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News. 
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12 to r pm., Tests. 


4 to 5 p.m., Tests. 


Temporarily suspended. 


Tucsday, Thursday, Saturday, 


Monday, Wednesday, Friday and Saturday, 


SPAIN. 


MADRID, 1,650, 2,200 metres (Irregular). 


MADRID, PTT, 400 to 700 metres. 


GENEVA, HB 1 (Radio Club de Geneve). 


LAUSANNE, HB 2, 1,100 metres. 


4 p-m., Concert; 
7 p.m., Concert. 


Heaton Moor, St: 
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Radio Society of Great Britain. 


An informal meeting of the Society was held at 
the Institution of Electrical Engineers on Wednes- 
day, November 21st, when Mr. G. P. Mair read a 
paper on * Aerial Construction and Design.” The 
Chair was occupied by Mr. L. F. Fogarty, A.M.I.E.E., 
F.R.S.A. 

Mr. Mair’s paper dealt with the arrangements of 
masts and the methods of staying and strutting. 
The various types of aerials to be recommended for 
different purposes were touched upon and attention 
was given to the use of counterpoises and to the 
various earthing systems. 

During the discussion some controversy was 
aroused as to the relative merits of single and 
stranded wire. Several speakers were in favour 
of the use of 26 D.C.C. wire in preference to the 
usual 7/20 or 7/22 stranded pattern, it being 
maintained that the former variety was better 
protected against dirt, etc., and tended to keep the 
resistance low. On the other hand it was pointed 
out that no better results were experienced by the 
use of rubber-covered wire. 

Materials for masts also formed a subject of 
discussion and certain speakers advocated the use 
of tubes of steel as thin as 18 gauge with a diameter 
of 1 to 14 inches. 

On the subject of lightning protectors the general 
opinion was in favour of the earthing switch in 
preference to the spark gap. Several speakers 
recommended the use of the counterpoise for 
reception as well as for transmission. 


TRANSMITTER AND RELAY SECTION. 


Franco-British Tests on about 200 metres 
Wavelength. 

The following arrangements have been made 
in consultation with the President of the Joint 
French Committee. 

The tests will take place between November 26th 
and December 9th, 1923; French amateurs will 
transmit on November 26th, 28th and 30th, and 
December 2nd, 4th, 6th and 8th; British amateurs 
will transmit on November 27th, 29th and December 
Ist, 3rd, 5th, 7th and “th; all between the hours 
of 2300 and 2400. 

French amateurs whose call signs begin with 
the letters 8 A will transmit from 2300 to 2315; 
those whose sign begins with 8 B from 2315 to 
2330; those whose sign begins with 8G from 
2330 2345; those whose sign begins with 8 D 
or 8 E from 2345 to 2400. The test transmitted 
will consist of the letters RSGB repeated three 
times, followed by the word “de,” and by the 
call sign of the station calling, repeated three 
times; the whole being repeated throughout 
the fifteen minutes allotted. 

British amateurs will transmit as follows :— 
The southern group from 2300 to 2315; the midland 
group from 2315 to 2330; the north of England 
group from 2330 to 2345; and the Scottish group 
from 2345 to 2400. The test should consist 
merely of series of V’s with the occasional inter- 
polation of the call sign of the station calling. 
Precise instructions will be posted to the members 
of the T. and R. Section. 

British amateurs who succeed in picking up 
any of the French signals are requested to report 


immediately to the Hon. Secretary of the T. and R. 
Section, Finsbury Technical College, Leonard 
Street, London, E.C.2. Other British amateurs 
who are not taking part in these tests are requested 
to be so courteous as to refrain from unnecessary 
jamming. 

The French and British organisations will in 
due course exchange reports regarding successful 
receptions in the two countries. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 28th. 

Radio Society of Great Britain. At 6 p.m. (tea at 5.30 p.m.). 
At the Institution of Electrical Engineers, Lecture: ‘ Leaficld 
Imperial Wireless Station "(illustrated by lantern slides). By 
Mr. E. H. Shaughnessy, O.B.E., M.L.E.E., M.LR.E. 

East Ham and District Radio Society. At & p. m. At the Church 
Army Social Centre, Barking Road, E.C. Public Demonstration. 

Stockport Wireless Society. At 7.30 pm. Lecture: “ Crystal 
Rectification and Valve Amplification.” By Mr. H. A. Wocdyer. 

Edinburgh and District Radio Society. At 117, George Street. 
Lecture: “ Distortion of Sound W aves in Radio Telephony 
Receivers.” By Mr. H. W. Clark. 

Manchester Radio Scientific Society. At 7 p.m. At 16, Todd 
Street. Lecture by Mr. Kemp 

Barnet and District Radio Society. At 8 p.m. At Club Room, 
Bells Hill. Lecture and Demonstration by Mr. Miller (of Western 
Electric Co., Ltd.). 

Streatham Radio Society. Informal mecting with paper on: 
“The Rectification of Alternating Currents.” By Mr. W. K 
Hill (2 VT). 

Clapham Park Wireless and Scientific Society. At 8 p.m. At 
67, Balham High Road. ‘t Testing Night.” 

THURSDAY, NOVEMBER 29th. 

Plymouth Wireless and Scientific Society. At & p.m. 
Y.M.C.A. Building, Old Town Street. Lecture : 
By Mr. Voss. 

Radio Association of 8. Norwood and District. At the Stanley 
Halls, S. , Norwood Hill. Lecture: “© Association Intemal 
Economy.” By Mr. Geo. Sutton, A.M.LE.E. 

Luton Wiscless Society. At 8 pm. At Hitchin Road Roys’ 
School. Exhibit and Demonstration, 

Hackney and District Radio Society. Demonstration of a five- valve 
set with so combinations. By Mr. Van Colle. 

Brighton and Hove Radio Society. At 7.30 p.m. At the Brighton 
Technical College. Lecture: ‘Workshop Practice in Electrical 
Engincering.” With cinematograph illustrations. 

FRIDAY, NOVEMBER 30th. 

Birmingham Wireless Club. Lecture (with lantern illustrations). 
“My Visit to FL.” By Dr. J. R. Ratclifie (Presi‘ent). 

Wembley Wireless Society. At 8 pm. At Park Lane Schon. 
Lecture: * The Electron.” By Mr. W. A. Robinson. 

Sheffield and District Wireless Society. At 7.30 pm. At the 
Dept. of Applied Science, St. George’ s Square. Lecture: “The 
Design of Broadcast Receivers.” By Mr. W. Forbes- Boyd. 

Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane U.M. 
Church Schools. Lecture: *“ Electric Oscillations and Flectric 
Waves.” By Mr. F. Bowman. 

Norwich and District Radio Society. At R p.m. Lecture: “Low 
Frequency Magniheation.” By Mr. Rudd. 

Honor Oak Park Radio Society. Lecture by Mr. Voigt. 

Radio Association of Brockley and District. At 7.30 p.m. At 
Deptford Town Hal, New Cross Road, S.E.1g. Lectures: 
“How Wireless Works,” by Prof. P. M. Baker, B.Sc.: “ The 
Andiometer,”” by Prof. A. M. Low, D.Sc.: © Demonstration of 
Wireless Controlled Train and Guns,” by Major Raymond 


Phillips. 
TUESDAY, DECEMBER 4th. 
Plymouth Wireless and Scientific Society. At 8 pm. At the 
Y.M.C.A. Building, Old Town Street. General Discussion and 
Questions. 


West London Wireless and Experimental Association. Annual 

General Meeting. 

A Correction. 

We have been asked by Mr. Horace W. Cotton, 
Hon. Secretary of the West London Wireless and 
Experimental Association, to draw attention to 
a mistake which occurred in printing his address 
in the Official Guide to the All-British Wireless 
Exhibition. Mr. Cotton’s address is 19, Bushey 
Road, Hayes, Middlesex. 


At the 
t Transformers.’ 
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DISTORTION IN 


RADIO TELEPHONY. 


By H. A. Tuomas, M.Sc. 


(Continued from page 260 of previous issue.) 


DISCUSSION. 

Mr. M. Child, who opened the discussion, said :— 

The subject we have listened to to-night is of 
great interest to everybody, I feel sure. The 
problem of distortion and amplification for audio 
frequency work is certainly, as the lecturer pointed 
out, a very big one. As the author of one of the 
first papers to this Society on resistance coupled 
amplitiers, you can imagine that I am particularly 
interested in what our lecturer has told us in refer- 
ence to the work which he has done on these 
amplifiers. There is one point I should like to 
mention—and the author’s remarks certainly 
came as a surprise to me—namely, why is it that 
we can dispense with fairly large coupling con- 
densers? That is, at the moment, difficult for me 
to understand. Naturally, I should assume, 
with audio frequency currents, that the size of 
the condensers between the resistance and the 
plates of the succeeding valves would have to be 
fairly large values. Personally, I would have 
thought the value would be about 0-01 micro- 
farads, but I have not yet had the opportunity 
of testing one of these types of amplifiers on low 
frequency work. 

It certainly seems astonishing to me that we 
get any speech through at all, after what the lecturer 
has told us to-night; with the inefticiency of the 
microphone and the inefficiency of the valve, and 
the losses in the aerial circuits, and so on, it seems 
extraordinary that we get anything at all. and I cer- 
tainly think he has opened our eyes to a very much 
better outlook of the problems which are facing 
many of us in connection with broadcasting. I must 
say that I think that the problem of telephony 
at the present time seems an almost insuperable 
one to get over. I refer to the multiplication of 
stations. The author has shown us, and rightly, 
that the fairly high resistance aerial circuit is 
essential in order to get good speech reproduction, 
and if that is so it means that we are not going 
to multiply our stations very far. Short wave- 
lengths will have to be more widely separated, 
and, of course, as things go on—the ether is already 
pretty crowded—other wavelengths will have to 
be found. ° 

Perhaps one point on which we should like 
information is as to what the author thinks can 
be done in the way of short waves for actual 
commercial telephone work. 


Mr. C. F. Phillips. 

There is one point I should like to raise in regard 
to resistance coupled low frequency amplifiers, 
and it is a simple technical one. If we intend to 
go in for considerable amplification of speech— 
I mean perhaps amplification exceeding that of 
ordinary room strength—the resistance coupled 
amplifier is a little difficult to construct from the 
point of view of obtaining the necessary resistances 
capable of carrying the anode current. In order 


to obtain high power amplification, it is necessary 
to use low impedance valves and fairly high re- 
sistances. It is also necessary to bias the grids 
of such valves so that, in the static condition, the 
anode current drawn will be reasonably low, 
but one must, when speech comes along, have the 
resistances of such a nature that they will be 
capable of carrying, say, 20 or 25 milliamperes. 
It is not easy to obtain resistances of that nature 
and of a value of 100,000 ohms. I believe the 
failure of speech on ordinary transformer coupled 
amplifiers is largely due to the use of unsuitable 
valves, which have not the necessary thermionic 
properties to enable the curve to maintain its 
straightness as the grid becomes more positive 
(not, however, so positive as to start grid currents). 
A further source of difficulty is that few people 
seem to recognise the essential point of biasing 
the grids properly. You cannot make a good 
amplifier of any kind if you do not take characteris- 
tic curves, and when you have taken them you 
must set your grid bias correctly. You can go 
lower down the curve than half way, and then, 
when incoming speech makes the grids more 
positive than they were before, anode current 
can increase largely without the grids passing 
the zero potential point, and thus without any 
grid current being drawn. 

Provided that grid current is prevented from 
starting, that the characteristic curve to the left 
of the zero grid potential line is long and straight, 
and that the impedance of the valve is low enough 
to cause this long straight portion of the curve to 
be obtainable without excessive anode voltage, I 
venture to say that it is possible to secure just 
as linear amplification of speech with good trans- 
formers as with the resistance coupled amplifier 
and at the same time to make use of considerable 
voltage step-up of the transformers. 


Mr. Philip R. Coursey. 

I think the paper has served to emphasise the 
enormous extent of the problem of radio-telephonic 
transmission. In fact, the thcoretical aspect of 
the question which has been given to us gives one 
almost the impression that everything is bad, and 
one is almost tempted to ask “Is there anything 
in the wireless circuit at all which is good?” 
“ Should we not scrap the lot and start again ?” 
The practical results obtained in everyday working 
hardly lead to that suggestion, and put a brighter 
outlook on the subject. 

If there is anything in the paper which I personally 
would rather have seen emphasised more it is the 
practical side of the problem; in other words, 
to what extent each of the various suggestions 
made by the author is of real practical value in 
normal working. For instance, it is all very well 
to talk about the disadvantages of selective circuits. 
They obviously must produce distortion if the 
resistance is very low, but in practice one must 
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use resonance circuits to some extent, and, after all, 
the resonance curve has some width. If we can 
confine our working wavelength band due to the 
speech to the effective width of the resonance 
curve, it does not matter how sharp the resonance 
curve is. 

It is rather the practical application of the theo- 
retical dithculties of the transmission of speech 
that the experimenters are concerned with, and 
which, if anything, want a little more emphasis. 
However, there is no harm in stressing all possible 
sources of distortion, as they may suggest fields 
for experiment where useful work can be done. 

There is one point mentioned by the author as 
to the distortion introduced, for instance, in the 
horn of a loud speaker. If there is distortion 
in some part of the amplifier circuit, it may so 
happen that added distortion due to resonance, 
for instance, in the horn or some other part of the 
instrument, would give improved results by tending 
to flatten out the amplification over a band of 
frequencies. If there is one resonant point only in 
a whole system, naturally that frequency will be 
unduly emphasised, but if there are several resonant 
points, the net result may be much better than 
if there were only one resonant point, and therefore, 
having distortion may sometimes improve the 
quality of the reproduction. 

There is one further point apropos of the resis- 
tance-capacity coupled amplifier which has been 
mentioned. Ihave not seen any figures of the actual 
amplification factor of the resistance-capacity 
coupled amplifier when used at low frequencies. 
Curves have been published of the amplification 
factor of resistance-capacity coupling between 
valves at high frequencies, and those curves all 
show a sloping line —i.e., variation of amplification 
with frequency. If that is so at high trequencies, 
surely there may be some such effect at low ones 
which may give rise to distortion. 

The question has been raised as to the difficulty 
of getting more signals or stations into a given 
wavelength band, especially in view of the un- 
desirability of using very selective circuits if 
good articulation is wanted. A help to the solution 
of this difficulty, or at least a partial solution, 
may be found in the application of filters. Many 
complicated filters have been devised, both for 
high and low frequencies, and it seems possible 
that we might, at some point in the circuit, add 
some type of filter which will definitely define 
the limiting frequencies above and below the carrier 
wave frequency, so as to limit the reception by the 
receiver of other wavelengths. 

l should like also to add my expression of thanks 
to tho author for the exhaustive manner in which 
he has treated this most interesting subject. 


Mr. R. L. Smith-Rose. 

I am rather afraid that if I had never heard 
any broadcasting I should conclude from Mr. 
Thomas's paper that it was about the most hopeless 
business I could imagine, but I think that the dis- 
crepancy which arises from theoretical considera- 
tions rather than from actual experience is some- 
what of a physiological character. Mr. Thomas 
has carefully considered each article of the apparatus 
employed in transmission and reception, and has 
given theoretical, or in some cases accurately 
measured curves, showing up the various defects 
possessed by every single component. But at 


the receiving end, where the loud speaker or loud- 
sounding receiver launches the reproduction of the 
original speech or music, we have at present no 
means of measuring the wave form. The only 
means we have of detecting it is the human ear, 
but I ratherthink a large amountof accommodation 
is taken up by the human ear, resulting in the im- 
pression that what the ear is really listening to 
is a true reproduction of the original. That, 
I think, will account for a good deal, and reception 
is, after all, fairly good, though it may not be as 
good as Mr. Thomas himself desires. There are 
one or two points in connection with his considera- 
tion of the various components which I should like 
to comment upon. First of all, in connection with 
the iron core coil generally, the author referred 
to the distortion which would be produced by the 
ordinary B and H curve, but I think that is rather 
misrepresenting the actual state of affairs. It is 
the differential permeability that should be con- 
sidered in dealing with the distortion that might 
arise. A steady current flowing through the core 
might give a magnetisation to the core, and the 
speech which is impressed upon that is merely a 
variation in the permeability. The differential 
permeability, of course, does introduce some 
distortion, since it produces a loop with a definite 
hysteresis loss attached to it. The same remarks 
rather apply to intervalve transformers. 


Concerning the sharpness of tuning of the re- 
ceiving circuit, if one considers the wavelengths 
which are being used for broadcasting, I think the 
resonance conditions are not nearly so drastic 
as we might be led to assume. The wavelength 
of the London station corresponds to a frequency 
of about 840,000, whereas the impressed speech 
covers a range of 3,000 cycles per second. ‘The 
amount of spread, therefore, of the original radio 
frequency wave due to the impressed speech is 
only three parts in 840 on either side, corresponding 
to about two thirds per cent. of the original wave- 
length. I suggest that few receiving circuits 
have a resonance which will allow them a selec- 
tivity of that order without the use of retroaction, 
and that two-thirds per cent. is not a great band 
for any one station to occupy. 


The latter portion of the lecture dealt with the 
rather serious problem of low frequency amplifica- 
tion, and what are the best arrangements to use 
to avoid any possible distortion. The iron core 
transformer would appear theoretically to be 
very bad as compared with purely resistance 
capacity coupling, which is largely independent of 
the frequency. The iron core transformer, as many 
of those who have attempted to design theoretically 
such transformers know, does not lend itself easily 
to treatment in the ordinary way in which the 
transtormer theory is applied. One has, therefore, 
to resort to actual measurements. As to the 
means available for measurement, I might mention 
that a method has been developed for actually 
measuring the voltage amplification of low fre- 
quency transformers at the National Physical 
Laboratory, and the apparatus is in use for the 
testing of commercial types of transformers. 

The intervalve transformer does give distortion 
quite definitely in certain cases, for if one measures 
the actual amplification of a stage comprising 
one transformer with one valve, that amplification, 
in almost every case, varies with the frequency 
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over the audible ranges, so that if one is working 
over a band of frequency from one or two hundred 
to two or three thousand, the amplification at the 
higher frequencies may be 100 per cent. greater 
than it is at the lower frequencies. On the other 
hand, if the connections of the transformer with 
the valve are varied, one usually finds that the 
amplification alters at one frequency, due 
to various capacity effects acting in the 
transformer, and often it can be found that 
a transformer can be so connected that what- 
ever transference of energy may take place 
by capacity, this can be set in such a manner 
relative to the inductive transfer of energy that 
there is no appreciable increase of amplification 
with the increase of frequency. This is a point on 
which I think many commercial people are making 
a mistake at the present time. They have laid 
down a hard and fast rule for connecting up inter- 
valve transformers, but the tests upon which the 
rule was based were probably made at a single 
frequency, and although those connections do 
definitely give an increased amplification at that 
frequency, they may also give a decreased amplifica- 
tion at another frequency. If it is connected up 
in a different manner, the amplification will be 
less, but this sacrifice can be afforded if one obtains 
the advantage of uniform amplification with varying 
frequency. | 

With the resistance capacity coupling it is found 
that the amplification does not vary with the 
frequency, as one would expect, because the 
capacities are very small. With the transformer 
coupling one can obtain very nearly, if not quite, 
the same absence of distortion, 7.e., the same 
absence of any increase of amplification with 
frequency, but, at the same time, one can take 
advantage of the step-up ratio of the transformer. 
In many cases, with a suitably designed transformer, 
used under proper conditions, the step-up ratio 
can be utilised to almost its full extent. I rather 
appreciate the difliculties of using a resistance 
capacity coupiing, not only in respect of the value 
of the resistance and the current it is required to 
carry, but also the amount of energy that one 
requires in high tension batteries. When one 
requires to get a steady current of two or three 
milliamps in the valve, with the resistance of the 
order of 100,000 ohms, then the drop of 200 or 300 
volts in the resistance is a very serious drawback 
in the resistance coupling over the transformer 
coupling. There is one point in regard to the 
last stage that I should like +o give my views upon. 
One frequently hears the statement that it is 
absolutely necessary to use high power valves in 
the last stage to operate loud sounding receivers. 
My experience has been somewhat different. 
Actual measurement shows that with the small 
type of loud speaker, used in an ordinary room, 
an oscillating current through that loud speaker of 
the order of 1 milliampere is ample to produce the 
loudest sound anyone can possibly wish for. That 
l milliampere can be obtained from an ordinary 
“R” type of valve, and I put forward the idea 
that it is not always necessary to use power valves 
in the last stage of an amplifier for loud speaker 


purposes. 
Mr. Holbeach. 


I should like to express my surprise at the 
speaker’s remarks on amplification with resistance 
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capacity couplings and transformer couplings. 
I find that the difference in amplification is enormous 
with a transformer coupling compared with a 
resistance capacity coupling. As an example, 
& six-stage resistance capacity amplifier would 
not give any more amplification than, say, a 
three-stage amplifier that is commonly called a 
power amplifier, with suitable valves and suitable 
grid bias. Regarding Mr. Phillips’ remarks on 
power amplification, and with regard to getting 
sufficient current in the power valve, it can be 
done, but naturally, one has to have a pretty 
high potential in the last stage. I have tried 
it myself, and have had a number of milliamperes 
on the last stage quite satisfactorily. I have had 
to use 1,000 volts on the last stage, with suitable 
valves, and with a suitable grid potential, the latter 
being about 150 volts. 


A Member. 

With regard to improving the quality in a trans- 
former coupled low frequency amplifier, I find the 
action of a high resistance, of the order of 60,000 
to 100,000 ohms, across the secondary of a trans- 
former appreciubly improves the quality from a 
loud speaker, but, at the same time, it decreases 
the amount of amplification very considerably. 
I do fee!, however, that the increase in quality 
obtained more than compensates for the loss in 
amplification. ‘There is another point with regard 
to the quality in loud speakers. When one is 
using power valves, like the ES.2, with about 300 
volts on the anode, one is passing a good deal of 
current, and it is putting rather a strain on the 
high resistance loud speaker. Under such condi- 
tions it may improve the quality to arrange a 
combination of choke coil and condenser to separate 
the steady anode current from the pulsating 
speech current. 

There is much food for thought in the lecture 
for those engaged in giving trade demonstrations. 
I do not think | am far wrong in saying that almost 
as big a depression has been caused in the sale of 
wireless sets through bad loud speaker demonstra- 
tions than through any other difticulty with regard 
to the licensing regulations. 

Even the big wireless companies are not without 
reproach. I remember recently a representative 
of one of the big pioneer companies giving a 
demonstration with a loud speaker, using eleven 
valves. There was a horrible noise, and I am 
convinced that anyone who went to the 
demonstration and had thought of buying a set, was 
convinced when he came away that he would not. 


(To be concluded.) 


An American Wireless Award. 


Each year the Institution of Radio Engineers 
presents a sum of $500 to the radio worker whose 
inventions or contributions to the science are of 
the most outstanding and practical nature. This 
year the prize has been awarded to Harold H. 
Beverage, an engineer of the Radio Corporation 
of America, for his invention of the “ Wave 
Antenna.”’ 
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Particulars of Membership of any” Society can be`obtained on application to the Secretary. 
Societies marked with an asterisk are affiliatel],to the Radio Society of Gieat Britain. 


S SOCIETY.* 
A Junior Section of the Society is in 
course of formation, and those under 18 
interested, should get in touch with Mr. 
E. S. Usher, 12, Alston Road, Edmonton, 
N.18. Members are asked to note that 
lectures now commence at 8 o'clock. 
Those interested, in this and adjoining 
districts, are cordially invited to become 
members; al] are assured of a hearty 
welcome. 
Hon. Sec., S. J. Glyde, 137, Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


WEST LONDON WIRELESS AND 
EXPERIMENTAL ASSOCIATION.* 

The committee has decided to support 
the newly-formed Western Group Associa- 
tion the provisional title of which is 
“The Western Metropolitan Association 
of Affiliated Societies.” 

On October 23rd Mr. William Casson 
commenced his paper, constructed upon 
Professor J. A. Fleming’s new work— 
“ Electrons, Electric Waves and Wireless 
Telephony.” The lecturer dealt briefly 
with each chapter, and at the close of the 
meeting many members decided to 
obtain a copy of the book for their own 
benefit. 

Mr. Casson concluded his paper on 
October 30th, and the manner in which 
the details were put before the meeting 
made another most interesting evening. 

Headquarters : The Acton and Chiswick 
Polytechnic, Bath Road, Chiswick. 

Hon. Sec., Horace W. Cotton, 19, 
Bushey Road, Hayes, Middlesex. 


BOROUGH OF TYNEMOUTH Y.M.C.A. 
RADIO AND SCIENTIFIC SOCIETY.* 
At the Society’s meeting on November 
8th, Mr. Harold Tavlor, the editor of the 
local newspaper, gave a lecture entitled 
“The Romance of the World's News.” 
After a most interesting talk in which 
the speaker outlined the wonderful 
system involved in the collection and 
dissemination of news for the press, a 
lengthy discussion took place upon the 
value of ‘‘ Wireless ° for this purpose. 
Hon. Sec., L. L. Sims, Radio Society, 
Y.M.C.A., Bedford Street, North Shields. 


CARDIFF AND SOUTH WALES 
WIRELESS SOCIETY.* 

A very interesting evening was spent 
on Thursday, November 8th, when Mr. 
L. W. Murkham lectured on the Armstrong 
circuit, and, using his own portable 
Armstrong set, assisted by a single note 
magnifier, obtained extraordinarily good 
loud speaker results. 

Local experimenters will be sorry to 
hear that owing to ill-health Mr. A. R. 
Roberts has been compelled to give up 
his active interest in the welfare of the 
Society. It is hoped that he will soon 
be well again. 

The apparatus store-room has recently 
been considerably enlarged to accommo- 
date a fresh stock of experimental 
apparatus. 


Meetings are held every Thursday from 
7.30 to 9.30 p.m. at The Institute of 
Engineers, Park Place, and the Hon. 
Secretary will be pleased to supply 
infarmation regarding the Society. 

on. Sec., P. O'Sullivan, 37, Colum 
Road, Cardiff. 


WEMBLEY WIRELESS SOCIETY.* 

On Friday, November oth, Mr. W. R. 
Mickelwright, Hon. Secretary, opened 
the meeting with a paper on ‘‘ Comparative 
Results in Reception.” This provoked 
an interesting discussion, which was 
followed by demonstrations by Mr. W. A. 
Robinson, with a four-valve set, and Mr. 
Mickelwright with two valves and a 
crystal. 

Hon. Sec., ro, Westbury Avenue, 
Wembley. 


WOLVERHAMPTON AND DISTRICT 
S SOCIETY.* 

On Wednesday, November 7th, a 
lecture entitled “ Telephony from its 
Early Stages,” was given by Mr. Arnold 
A. Devey. 

The lecturer treated the subject lucidly 
from a historical and practical point of 
view, and took his audience back to the 
very early experiments, leading up step 
by step to the most modern methods in 
use at the present time. 

Various systems employed in connection 
with telephonic communication were 
outlined in considerable detail and sup- 
ported by blackboard diagrams, many 
intricate circuits being drawn to illustrate 
the points of the lecture. 

Transmission and reception, both in 
landline and wireless, were fully dealt 
with, and the lecture proved of consider- 
able technical value to the experimenter. 

Hon. Sec., J. A. H. Devey, 232, Great 
Brickkiln Street, Wolverhampton. 


FULHAM AND PUTNEY RADIO 


SOCIETY. 

On October 26th, Mr. G. G. Blake, 
A.M.I.E.E., A.Inst.P., delivered a very 
instructive and interesting lecture on 
“The Birth and Development of Radio 
Telegraphy and Telephony.” The 
lecturer explained the relativity of the 
electron to the more commonly known 
objects, and proceeded to show the 
gradual improvement and growth of 
radiotelegraphy to its universal and 
efhcient use of to-day. Some very 
interesting slides were shown, which dealt 
with the circuits and instruments used 
by the many early experimenters. 

Hon. Sec., H. Finlay, 169, New King’s 
Road, Fulham, S.W.6. 


SOUTHAMPTON AND DISTRICT 
RADIO SOCIETY.* 

A general discussion on radio matters 
was held on November st. Several 
members sought the elucidation of their 
difficulties, and much helpful advice was 
given. 


Mr. Bateman exhibited a neatly con 
structed home-made lovd speaker, with 
which excellent results are obtainable. 

On Thursday evening, November 8th, 
Mr. Bateman lectured on valves. He 
dealt with his subject very exhaustively, 
touching upon all phases of the valve, 
from construction to final operation, 
afterwards describing several interesting 
and useful circuits. 

Hon. Sec., P. Sawyer, 55, Waterloo 
Road, Southampton. 


ILFORD AND DISTRICT RADIO 
SOCIE. Y.* 


On November 1st Mr. Cooper lectured on 
* Patents.” Although not directly con- 
nected with radio, Mr. Cooper's remarks 
proved of great interest. As experi- 
menters we all hoped that some day we 
shall be able to make practical use of the 
hints and advice which the lecturer gave 
us with regard to taking out patents. 

Hon. Sec., L. Vizard, 12, Seymour 
Gardens, Ilford. 


KENSINGTON RADIO SOCIETY.* 

At the November meeting, held at 
2, Penywern Road, S.W., on Thursday, 
November 1st, the Club exhibit for the 
Ail-British Wireless Exhibition was on 
view. 

In the absence of the lecturer, who was 
to have given a demonstration of the 
Flewelling circuit, Mr. M. Child gave a 
most interesting and instructive demon- 
stration of capacity measurements. 

Particulars of the Society will be 
supplied on application to the Hon, 
Sec., J. Murchie, 33, Elmbank Gardens, 
Barnes, S.W. 


WALTHAMSTOW AMATEUR RADIO 
SOCIETY.* 


The members of the Society spent 
a very pleasant evening on Thursday, 
November 1st, when Mr. Dowding, Mr. 
Rogers and ‘ Ariel’’ of the Technical 
staff of “ Popular Wireless ” came down 
to Walthamstow to describe and demon- 
strate the P. W. Dual Combination Set. 

Touching briefly each phase of dual 
amplification from its first discovery, 
Mr. Dowding very ably described all the 
intricacies of this subject in such a manner 
that even the rawest recruit to the ranks 
of wireless amateurs could not fail to 
understand. 

Hon. Sec., H. J. Sarson, 29, Maynard 
Road, Walthamstow, E.17. 


WIRELESS n 
On November 12th Mr. G. Mulch gave 
a very able and impromptu lecture on 
“ Testing the Capacity of Condensers.’ 
Although the lecture was delivered without 
prepared notes, Mr. Mulch disclosed an 
intimate knowledge of the subject and an 
exceptional familiarity with the use 
of equations for ascertaining the exact 
values of condensers and coils. 


Digitized by Google 
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On November 13th ten members of the 
Society visited Marconi House, where the 
transmitting station of the British 
Broadcasting Company was demonstrated 
to them by Mr. Peterson, of the Marconi 
Company. They afterwards visited the 
Studio at 2LO, where an interesting 
half-hour was spent. Mr. Carter, of the 
Chief Engineer’s Department, acted as 
guide, and subsequently introduced 
each member to Mr. Arthur Burrows, who 
extended a cordial welcome to the visitors. 

Hon. Sec., Mr. H. Hyams, 188, Nelson 
Road, Hornsey, N.8. 


BRIGHTON AND HOVE RADIO 


SOCIETY. 

On Thursday, November 15th, the 
members had, instead of the usual lecture, 
a very interesting debate on the “ Advan- 
tages and Disadvantages of High against 
Low Frequency Amplification.” As was 
expected, the subject proved a ve 
mteresting one, and was much appreciated. 
Capt. Hoghton, the President, explained 
various problems that occurred during 
the debate. 

Hon. Sec., D. F. Underwood, 68, 
Southdown Ave., Brighton . 


On Wednesday, October 
24th, Mr. C. G. Boullen 
gave a very interesting 
talk on “Battery reek 
from A.C. Mains.” e 
lecturer brought examples 
of rectifiers which had been 
found efficient in practice 
and which aroused the 
interest of the members 

t. This was fo lowed 
a short discussion on 
"Frame Aerials,” opened 
by Mr. rer ht 
esday, October 
3rst, Mr. Jackson read a 
per on “Battery Charg- 
kg from D.C. Mains.” 
This proved very interest- 
ing and instructive, and 
many memiers toox the 
opportunity of asking the 
lecturer questions in con- 
nection with this important 
lem in wireless. 

On November 7th, owing 
to the unavoidable absence 
of Mr. Southern, who was 
to have given a lecture on 
“ Batteries,” the chairman 
stepped into the breach and 

ve a talk about his own 
our-valve set, on which very good results 
have been obtained. He described with 
diagrams on the blackboard his special 
type of tuner panel, involving a vario- 
coupler device. This is extremely 
selective, and the lecturer recommended 
the scheme to any members interested. 

A considerable number of visitors were 
present at the meeting on November 14th, 
and the Society hopes that more 
“listeners ” will come down and become 
members in due course. A most interest- 
ing lecture, illustrated by blackboard 
diagrams, was given by the Treasurer, 
Mr. J. R. Halliwell, on “ Re-radiation 
from Receiving Circuits.’ Prospective 
members are requested to communicate 
with the Hon. Sec. Mectings are held on 
Wednesdays at 7 p.m. until further notice. 

Hon. Sec., G. A. F. Mercer, 116, Burton 
Road, Withington, Manchester. 


SYDENHAM AND FOREST HILL RADIO 
SOCIETY.* 


Mr. A. E. Bowyer-Lowe gave a very 
interesting lecture on ‘‘ Radio Measure- 
ments,” on October 22nd, 1923. A 
demonstration was given on the new 

-Lowe Wavemeter, and three 
coils were tested for wavelength; L.25 


A 30-watt military set in the field. P 
during recent manceuvres of the 46th division of the Royal 


gave 270 metres, L.35 gave 370 metres, 
and L.50 gave 522 metres. The manu- 
facturers gave on their cards: L.25, 
130-375 approximate wavelength; L.35, 
180-515 approximate wavelength; and 
L.50, 240-730 approximate wavelength. 

The Society’s aerial was next tested 
for capacity and found to be 0-00038 mfd. ; 
this information will prove very useful 
to the Society, as the lecturer went on 
to say “ that serious losses occurred if a 
condenser was used in series with the 
aerial of less than half the capacity of 
the aerial capacity.” 

Mr. Bowyer-Lowe was asked to give 
another lecture in the near future. 

Hon. Sec., M. E. Hampshire, 139, 
Sydenham Road, S.E.26. 


REDHILL AND REIGATE RADIO 
SOCIETY 


The inaugural meeting of the session 
1923-24 was fittingly made the occasion 
for a visit by Mr. L. F. Fogarty, Treasurer 
of the Radio Society of Great Britain, 
who delivered an able address on the 
subject of ‘‘ Tuning Circuits and Aerial 
Efficiency.” There was a good attendance 


Corps of Signals. 


of members, who followed the lecturer’s 
remarks with the greatest interest. 
New members are coming in in very grati- 
fying numbers, and the Secretary looks 
forward to a very useful and interesting 
session. 

Hon. Sec., C. W. Johnson, Y.M.C.A., 
11x, Station Road, Redhill. 


SOUTH SHIELDS AND DISTRICT RADIO 
CLUB.* 


On Friday, November 2nd, Mr. D. G. 
Bird gave an interesting and instructive 
lecture on ‘‘ Aerials and Primary and 
Secondary Inductances."’ Although the 
attendance was not what could be desired, 
those members who were present enjoyed 
Mr. Bird's talk. Mr. R. J. Oliver, who 
was to have given a paper entitled 
“Testing W/T Apparatus,” was unable 
to be present owing to business pressure. 

Full particulars of membership can be 
had from the Hon. Sec., W. Smith, 
34, King Street South Shields. 


ISLE OF MAN RADIO SOCIETY. 

On the opening night of the new session, 
Councillor G. Gilmore, Vice-President 
of the Society, occupied the chair, and 
in a short address he wel.omed all 


Photo: G. Phillimore (6 DE). 
A photograph taken 


members, old and new, to the Society, 
and its new Club-room. During the 
course of the evening a congratulatory 
message on the commencement of the 
Society’s first complete session was 
broadcast from the Manchester Broad- 
casting Station. It might be of interest, 
both to members and others engaged 
in the hobby or science of radio, 
to know that a class, conducted by Mr. 
E. H. Vick, is held weekly at the Society's 
Club-room, Bowling Green Hotel, Derby 
Road, on Tuesday nights, at 7.30 p-m., 
at which progressive lectures on the science 
of radio, commencing with the elementary 
principles, will be given. Persons desirous 
of becoming members of the Society 
should present themselves for nomination 
at the iety’s Club-room, at the address 
given above, on any Monday evening at 
7.30 p.m., when they will be heartily 
welcomed. 

Joint Hon. Sec.’s addresses, 4 and 14, 
Thorny Road, Douglas, 1.0.M. 


DARWEN WIRELESS SOCIETY.* 

On October zoth a party of members of 
this Society paid an enjoyable visit to 

2ZY, the Manchester 
station of the British 
Broadcasting Company. 

The new headquarters of 
the Society were opened by 
the President, Major E. L. 
Carus, on Tuesday, Nov- 
ember 6th, and during the 
evening a message of greet- 
ing was received from 2 ZY 
on the Society’s apparatus. 

On Wednesday, Nov- 
ember 14th, the annual 

eneral meeting of the 
Society was held at the 
headquarters in Railway 
Road. The Hon. Secretary 
reported that the member- 
ship had increased from 28 
to 77 during the last year, 
and that applications for 
membership were being 
received in very satisfac- 
tory numbers. e report 
of the Hon. Treasurer 
showed the Society to be 
in a very sound position, 
having regard to the fact 
that during the past year 
the headquarters had been 
furnished and an experi- 
mental six-valve set 
installed. The Chairman 
informed the members that 
the Mayor had kindly con- 
sented to be President for 
the coming year, an announcement which 
was received with great satisfaction. 

The following officers were elected for 
the coming year: L. Nuttall, Chairman ; 
T. H. Mather, Hon. Secretary; A. Grim- 
shaw, Hon. Treasurer, 

The headquarters of the Society are 
open Monday, wednesday and Thursday, 
of each week trem 7.30 p.m., and anyone 
desiring further information can obtain 
same from the Hon. Secretary. 

Hon. >c., T. H. Mather, 8, Hawkshaw 
Ave.iu:, Darwen. 


STREATHAM RADIO SOCIETY.* 
In the absence of Dr. J. J. Fox, O.B.E., 
F.1.C., who was prevented by illness from 
iving his promised lecture on “ Polarised 
Fight ” at a recent meeting, a lecture was 
given by Mr. S. H. Naylor on ‘ Valves 
and their Characteristics.” 
The lecturer also gave some useful infor- 
mation on direction-finding circuits. 
Hon. Sec., S. C. Newton, A.M.I1.E.E., 
“ Compton,” Pendennis Road, S.W.16. 
> 


BARKING AND DISTRICT RADIO 
SOCIETY 


A new Society with the above name 
has been formed, and already possesses @ 


me ship of 3. An interesting 
Sanat Googe 
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eeu of lectures has been prepared. 
t recent meetings lectures have been 
delivered on “ The Elementary Principles 
of Wireless" and ‘The Eleme entary 
Principles of Electricity and Magnetism 
by Messrs. Crook and Bell respectively. 
Hon. Sec., C. P. Willen, ‘ Dalkeith,” 
16, Monteagle Avenue, Barking, Essex. 


SOUTH NORWOOD AND DISTRICT 
RADIO ASSOCIATION. 

A lecture was given on Thursday, 
November 1st, by Mr. S. O. Pearson, B.Sc.» 
on the subject of * Neon Tubes.” 

The members were greatly interested in 
the various ncthods in which Neon tubes 
can be applied to radio, particularly as 
rectifiers, introducing an induction coil for 
transmission purposes. Mr. Pearson had 
a good selection of apparatus to demon- 
strate with, and proved to be one of the 
best lecturers the Society has had for 
some considerable time. 

Hon. Sc., C. H. P. Nutter, F.R.A., 
Kadio Comer, 243a, Selhurst Road, 
Norwood Junction, S.E.25. 


RADIO ASSOCIATION OF IRELAND. | 

well attended and representative 
general m ting of the Radio Association 
of Ireland was held in the Dolphin Hotel, 
Dublin, on November 6th, when the 
Association's s programme was dealt with. 
The Secretary stated that it was the 
intention of the Committee to hold 
fortnightly meetings for the purpose of 
lectures, discussions, and, when possible, 
experimental demonstration and practical 
work, 

The Executive report stated that the 
membership was increasing satisfactorily, 
many applications and enquiries coming 
in from the counties. Relative to 
branches, the Committee is in communi- 
cation with interested parties at various 
centres with a view to forming branches 
of this Association. 

A branch has already been formacd at 
Cork, with Mr. R. N. Halliday as Hon. 
Branch Secretary. 

Hon, Sec., H. Hodgen, Municipal 
Technical Institute, Kevin Street, Dublin. 


T.0.T. RADIO ASSOCIATION. 

The second district meeting of the 
Trams, Omnibus and Tubes Radio Asso- 
ciation was held on October 29th, at 
the Manor Hense offices of the Metropo- 
btan Electrice Tramways at Finsbury 
Park, N.4. 

Mr. W. Legg, of Messrs. Siemens & 
English Electric Lamp Company, gave 
an instructive and interesting lecture on 
“ Crystal and Crystal and Valve Receivers” 
and damonstrations of Messrs. Siemen’s 
receivers. 

At the conclusion of the lecture Mr. 
Sarre demoustrated a newly built up 
Retlex two-valve receiver working a small 
Amplion on one valve, and a large 
Amplion on two valves, and entertained 
those present with Lord Curzon’'s speech, 
which was clear and strong over the hall 
(45 ft. by 30ft.), and could be heard 
audibly šo ft. away. 


ASHTON-UNDER-LYNE AND DISTRICT 
RADIO SOCIETY. 

Owing to the small attendance of late, 
it has been decided to change the meeting 
night from Monday to Friday. It is 
hoped, in consequence of this step, that 
the Society will be better supported by its 
members. 

Hon. Sec., James Hy. Marshall, 
22, Warrington Street, Ashton-under- 
Lyne. 


BARNET AND DISTRICT RADIO 
SOCIETY. 

On Wednesday evening, October 31st, 
Mr. H. K. Nield lent his five valve set, in 
which the members took much interest. 
An informal meeting for discussion was 


held on the following Wednesday evening, 
November 7th. 

There is still room in the Society for 
new members, and the Hon. a 
will be pleased to furnish enquirers wit 
all necessary particulars. Al radio entbu- 
siasts, whether or not they are members of 
the Society, are welccme to attend the 
open meetings, which are held in the 
Radio Clubroom, Bells Hill, Barnet, on 
alternate Wednesday evenings, com- 
mencing at 8 p.m. At these meetings 
lectures and demonstrations are given 
by representatives of prominent radio 
firms. 

Hon. Sec., J. Nokes, * Sunnyside,” 
Stapylton Road, Barnet, Herts. 


NE AND ERITH AND DISTRICT 
RADIO SCIENTIFIC SOCIETY. 

The Soars s annual general meeting 
was held on October 30th, at the new 
headquarters, the ‘‘ Radio Club House,” 
Halt Robin Road, Belvedere. 

The Chairman, Mr. T. E. Morriss, in 
his opening remarks, said that now the 
Society had built their own house, 
member8 would have better facilities for 
experimenting. He also hoped that 
with the new cage aerial, 60 ft. in height, 
the signals, both transmitted and received, 
would be improved. 

After some discussion it was agreed 
that the Society shall in future be known 
as “ The Belvedere, Erith and District 
Radio and Scientific Society.” 

At the conclusion of the meeting the 
Hon. Secretary was presented with a 
handsome silver coffee service to com- 
memorate the occasion of his wedding in 
September last. 

During the week ending November 1oth 
three evenings were spent in the new 
headquarters. On Monday the first of a 
series of elementary lectures was given 
by the Hon. Secre tary, the subject being 
the “ Wireless Wave. Morse instruction 
was given on Wednesday, aud on Friday 
“The General Principles of Valve 
Circuits” was the title of a lecture by 
the equipment engineer, Mr. S. Burman. 

Hon. Sec., S. G. Meadows, 110, Bexley 
Road, Erith, Kent. 


BROMLEY RADIO AND EXPERI- 
MENTAL SOCIETY. 

The Society beld a meeting at head- 
quarters, The United Service Club, 
London Road, on November sth, when 
a prize set ccmpetition was the feature 
of the evening. Some interesting sets were 
shown, and very good results were ob- 
tained. 

The prize for valve sets was awarded 
to Mr. F. Barber, and tor c vstal sets to 
Mr. R. F. Jarrett, while Mr. C. E. Clinch 
received an additional prize for the most 
original gadget. 

The Hon. Sc., L. R. Stephens, 73, 
Masons Hil, Bromley, will be pleased to 
receive any application for membership 
of this Society. 


TOWER HAMLETS RADIO SOCIETY. 

Under the above title a new Society 
has been formed in the Borough of Stepney 
for the benefit of radio enthusiasts. 
The Presidency of the Society has been 
accepted by Sir W. Preston, MLP. 

Prospective members should apply 
for particulars to the Hon. Sec., Bert 
Solomons, 410 Mile End Road, Stepney 
London, E.r. 


B.T.H. RADIO SOCIETY. 

The B.T.H. Radio Socwty held its 
first meeting at the Liberal Association’s 
Rooms, Gladstone Chambers, Regent 
Street, on Wednesday, November 7th. 
This took the form of a musical evening, 
which was much enjoyed by all present 
consisting of members and friends. 

Some very Interesting radio apparatus 
was on view, including a comprehensive 


range of valves. One item of special 
interest was a large water-cooled trans- 
mitting valve capable of dealing with very 
high power, namely, ro to 20 kilowatts. 
To work this valve a filament votage of 2) 
volts is required at 51 amperes. It is 
interesting to note that this tvpe of valve 
is used at the American broadcasting 
station (WG@V), transmissions from whicb 
have several times been received in Rugby. 
The Chairman, Mr. W. Forbes Boyd, 
expressed the thanks of the Society 
to the artists who had so kindly enter- 
tained them and to the ladies who had 
assisted with the refreshments, and at 
the conclusion of the meeting the Secre- 
tary, Mr. P. T. Harris, addressed a few 
words to the members of the Society, 
urging them to attend the future meetings 
and lectures as regularly as possible. 
Membership is open to members of the 
B.T.H. Recreation Club, and the Secretary 
will be glad to receive the names of all 
desiring to join the Radio Society. 


Hon. Sec., P. T. Harris, Radio Engineers’ 


Section, Recreation Club, The British- 
Thomson-Houston Co., Ltd., Rugby. 


RADIO ASSOCIATION OF BROCKLEY 
AND DISTRICT. 

At a recent meeting Mr. Thomas 
Hancock gave a detailed explanation 
and demonstration of his receiving 
apparatus, which consisted in the main 
of a three-valve set, comprising one stage 
of radio frequency amplincation, detector 
and one stage of audio frequency ampli- 
fication, 

The tuner, a most efficient instrument. 
was made up from instructions given 
by Mr. F. H. Haynes in The Wire ess Word 
and kadio Review for July 14th. Mr. 
Hancock is to be complimented on the 
excellent workmanship of his set. Al 
wiring was done on the “ bridge, bare 
Wire system,” and was equal to the 
work of a professional. The Club appa- 
ratus, at present in the hands of the 
Technical Committee, will be ready at 
a very early date. 

Applications for membership will be 
warmly welcomed by both the Hon. 
Sec., at "Grove House,” Brockley 
Grove, es kley, S.F.4., and the Hon. 
Asst. at 2, Henslowe Road, East 
Dain, A E.22. 


PIRKENHEAD RADIO SOCIETY. 

An excecdingly interesting and informa- 
tive lecture on “ Direction Finding“ 
was given by Mr. Maddocks, of Heswall 
on November īst. Direction finding 
during the war formed the chief theme of 
the lecture, the lecturer dealing with 
its use to determine the whereabouts 
of enemy craft before coastal wireless 
Stations were erected by the Admiralty 
for that popise 

Hon. Sec., A. H. Reade, 24, Shrewsbury 
Road, O Cheshire. 


BING S COLLEGE OPON WELES 
The new ao esate on Wednesday, 
October 3rd, and at the general meeting 
held on October 22nd, the following 
ofħcers were elected for the year :— 
President, Professor Emest Wilson. 
M.Inst.C.E.,  M.Inst.E.E.; Chairman. 
Frederick I. Hogg; Hon. Sc., P. 
Bames; Treasurer, A. C. Bishop, 

Several new members have been 
enrolled. 

On November 7th the Socicty paid a 
visit to the General Electric Company’s 
Research Laboratory at Wembley, and 
this proved a dccided success, over 50 
SeN a being present. A number of 
visits and papers bave been arranged. 
and the Society should have a highly 
successful session. 

Hon. Sec., P. Barnes, King’s College, 
Strand, W.C.2. 
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WIRELESS 
EXHIBITION 
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Messrs. Siemens Bros., & Co., Ltd. 
Amongst the many interesting exhibits on this 
stand were the Siemens type S.B.39 Broadcast 
Receiver, which is a three-valve set fitted with 
a loose-coupled aerial circuit. This arrangement 
reduces interference to a minimum, and in view 
of the fact that high frequency amplification is 


The Siemens, Loud Speaker. 


made use of, the loose-coupling arrangement 
extends the receiving range. A switch is provided 
for taking the third low frequency valve out of 
circuit. The set is self-contained excepting for 
the filament battery. It covers a wavelength 
range of 300/2,800 metres, and consequently is 


Aerial protection device of Messrs. Siemens. 


suitable for the reception of Continental telephony. 
The grid potential is controlled by means of a 


DESCRIPTION OF EXHIBITS 
ALL-BRITISH WIRELESS EXHIBITION 


November 8th-2ist, 1923. 


potentiometer, and this set must be regarded as 
one of the most efficient three-valve sets. A set 
of much simpler design is the ‘‘ V.C.” receiver. 
A two-valve low frequency amplifier, “‘5.B.36”’ is a 
well-designed instrument intended for operating 
a loud speaker. Siemens’ Loud Speaker is well 
known,- and other products include inductance 
coils, telephone receivers, reliable aerial protection 
devices, dry cells, batteries and ebonite, all of 
which are manufactured by this Company at 
their Woolwich works. 


Messrs. The Solidite Manufacturing Co., Ltd. 

This Company’s stand contained much of 
vital interest to the manufacturer generally, 
and moulded insulating parts of all kinds could 


Mouldings of high-class finish by Messrs. Siemens 
Bros., Ltd. 


be seen here in great variety. This Company 
makes a speciality of supplying mouldings to 
drawings or models, and their products include 
knobs, valve-holders, sliders, transformers, con- 
denser parts, etc. 


Messrs. The Peto-Scott Co., Ltd. 
The exhibits indicated how carefully Messrs. 


‘Peto-Scott have set about the work of providing 


reliable instruments and components at moderate 
price’, to meet the requirements of the discriminat- 
ing experimenter. The “ P.2”’ Eliminator is a 
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Pelmer set manufactured by Messrs. Peronet, Lid. 


very interesting instrument, and has an efficient 
rejector arrangement, simple to manipulate, and 
effective for the purpose of eliminating jamming. 
Among other well-known products of this Company 
may be mentioned a special Leclanche cell which 


Crystal sel by Messrs. W. Vanstone, Ltd. 


is now available for operating valves of the dull 


emitter type. 


The ‘ Petocite’’ crystal is claimed to be un- 


usually sensitive. 


A useful book which is issued by this Company 
is full of practical information and contains about 


100 circuit diagrams. 


No. 4 valve set of Messrs. The Telephone Manufactur- 
ing Co., Ltd., Hollingsworth Works, West Dulwich, 


S.E.21. 


Messrs. The Telephone Manufacturing Co., 


West Dulwich, S.E.21. 


>*% Ltd., Hollingsworth Works, Martell Road, 


#* The products of this Company included a 
complete range of receiving apparatus, four types 


The New Marconiphone “ V.3.” 


of crystal sets, eight types of valve sets, head 


telephones and loud speakers, 


From the many 
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products of this Company. 
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types of receivers it is possible to select a set to 
meet the most discriminating requirements, ac- 
cording to the technical details which may be 
required, and at a price to meet the pocket of the 
purchaser. There are many original features in 
the design of these sets. 


Messrs. W. Vanstone, Ltd., 61, Chandos 
Street, W.C.2. 

The exhibit included several models of ‘‘ Stano- 

phone ” receivers, with various combinations 


of detector and amplifying valves; also a well- 


finished erystal set designed 
on the correct lines. Simplicity 
of operation is the aim in- 
these sets. Messrs. Vanstone 
also manufacture an inter- 
ference eliminator for the pur- 
pose of minimising jamming 
from a local broadcasting 
station or other sources. A 
complete range of reliable 
accessories was amongst the 


Marconi’s Wireless Tele- 
graph Co., Ltd., Mar- 
coni House, Strand, 
W.C.2. Stand No. 101. 

Their exhibit included a 
greatly improved modification 
of the earlier model of the Mar- 
coniphone crystal junior and selling at a low price ; 

a Marconiphone valve crystal—a very neat and 

compact set having a considerable range and pro- 

duced in a form which makes it very handy and 
portable; the Marconiphone V.2—a_ two-valve 
instrument capable of receiving all the British 
broadcasting stations from any part of the British 
Isles; a Marconiphone V.3—a highly selective 


_.three-valve receiver possessing sufficient amplifica- 


tion t0 operate a loud speaker direct at moderate 
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ranges ; the Marconiphone V.3 De Luxe, it being 

the V.3 model embodied in a cabinet of special 

design and incorporating a loud speaker and all 
batteries, etc. The Marconiphone V.4 is a super- 
sensitive long-range four-valve receiver. 

The Western Electric Co., Ltd., Connaught 
House, Aldwych, London, W.C.2. Stand 
No. 100. 

As patentees and manufacturers of the Wecovalve 
(the new pea-nut type valve which operates off 
a single dry cell), the Western Electric made a 
special exhibit of this valve and the new Weconomy 
sets which incorporate them. 

A complete line of new loud 
speakers and also cabinet sets 
de luxe was exhibited. The 
apparatus included Wecovalve 
detectors and amplifiers, frame 
aerial sets, and Weconomy 
combined crystal and amplifier 
sets. Wecovalves were shown 
with their stocks and adaptors, 
and the well-known Western 
Electric headphones. 


A description of some of the 
exhibits must not be closed 
without a reference to the 
arrangements of the Exhibition. 
The accompanying photographs 


Two views of Exhibition stalls. 


show two views of the hall which the National 
Association of Radio Manufacturers reserved for 
the stands of their members. The Exhibition 
should do much to induce a brisk trade, particularly 
over the Christmas period, and we wish every 
success to members of the N.A.R.M. and those 
others who shared in their enterprise. Finally, 
a word of appreciation-should be made to Messrs. 
Bertram Day & Company, who so ably organised 
the Exhibition on behalf of the trade. 


D 
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This section of the maguzine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—(1) Each question should be numbered and written on a separate 
sheet on one side of the paper, and addressed “ Questions and Answers,” Editor, The Wireless World 
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same 
queries have not been dealt with before. (3) AW questions will be answered through the post. Those of 
general interest will also be published. (4) Every question, except those under (5) below, should be 
accompanied by a postal order for 18., or 38. 6d. for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This coupon should accompany the question submitted, together with a 
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact 
that a large proportion of the circuits and apparatus described in these answers are covered by patenis, 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patents. 

(7) Four questions ts the maximum which may be sent in at one time. 


‘t RESEARCH "’ (Birmingham) asks (1) For 
criticism of aerial mast. (2) For particulars of 
telephone transformer windings. 

(1) The arrangement is satisfactory and should 
not require staying from the top, provided that 
all other stays are taut. (2) Wind the primary 
first with 10,000 turns of the No. 40 D.S.C. wire 
which you have at hand, insulate well, and then 
wind on 1,000 turns of No. 34 S.S.C. The depth 
of winding will depend upon the skill with which 
ıt is wound. We do not know of a simple book on 
transformer design, but would recommend you 
to look up the series of articles on L.F. transformers 
in the ‘‘ Wireless Theory " section of this journal, 
commencing with article XVI, in the issue of July 
21st, 1923. 


t BUFF ’’ (West Ham) asks (1) For the direction 
of the aerials of 2 LO, 5IT, 2ZY, 5WA. (2) 
Power used by these stations and by WJZ. (3) 
If a three-valve set (one H.F., rectifier, one L.F.) 
is giving maximum results if 2 ZY is received at 
a strength between R1 and R3. 

(1) We would point. out that directional effects 
are not very marked in aerials of the dimensions 
used for broadcast transmissions, and that in 
general these aerials are designed to eliminate 
any slight directional effects that they might 
possess. (2) The power used by the British Broad- 
casting stations is of the order of 14 kW., and that 
of WJZ, 5 kW. (3) A set of this type using reaction 
should give a strength of at least R5 with 2 ZY 
at that distance. 


‘t C.S.P.” (Princes Risboro’) asks (1) The 
use of a grid leak. (2) In what respects the plate 
currents of H.F., rectifying and L.F. valves differ, 
and why. (3) What would be the effect of substituti 
in a receiving set a variable condenser of 0:0005 u 
for one of 0-00036 uF maximum capacity. (4) Why 


the proximity of a hand to a receiving set affects 
the conditions under which the set will oscillate, 
and why the apposition of a book or ptece of metal 
will not produce the same effect. 

(1) The grid leak holds the grid at a suitable 
normal voltage. It is customary.to connect the 
grid leak directly between the grid and filament. 
(2) We are afraid we could not do justice to this 
point in the space at our disposal, and we recommend 
that you look up the question in textbooks such 
as Bangay’s “ Elementary Principles of Wireless 
Telegraphy ” and ‘ The Oscillation Valve.” (3) 
The wavelength range of the circuit will be increased 
and if the condenser is used to tune a tuned anode 
circuit, the tendency of the set to break into self- 
oscillations will be:less when the maximum capacity 
is being used. (4) The capacity to earth of parts 
of the circuit are increased by the proximity of 
the hand. In the case of the book and piece of 
metal, the capacity to earth is not changed. 


‘* J.F.J.” (Taunton) asks how to build a § kW. 
spark transmitter, for which, tf successful, he intends 
to apply for a'licence. 

We regret we cannot help you in these circum- 
stances. 


‘*R.L.S.’’ (Geneva) asks (1) For a diagram of 
a receiver using simultaneous H.F. and L.F. ampli- 
fication. (2) Whether an iron balcony running 
the whole length of his aerial and 3 ft. from ù will 
seriously affect signal strength. (3) Whether a 
certain make of coil is as efficient as basket or duo- 
lateral coils. (4) Why the filament resistance is 
invariably connected on the negative side of the 
L.T. supply. 

(1) Full details of this type of circuit will be 
found in the issue of May 12th, 1923 and subsequent 
issues of The Wireless World and Rafio Review. 
(2) The presence of the iron balcony will most 
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certainly adversely affect signal strength. Aerials 
should always be removed as far as possible from 
conducting masses. (3) The coil you mention is 
` duolateral wound, and would be, if anything, slightly 
less efficient than a coil of the basket type. (4) 
The negative grid bias is slightly increased when 
the filament resistance is connected in the negative 
lead. . 


‘*R.S.’’ (Birmingham) asks how a valve can 
act as a high frequency amplifier when connected 
to the previous valve by a grid condenser and leak, 
and why the valve does not act as a rectifier under 
these circumstamces. 

A certain amount of rectification does actually 
occur at successive stages of a resistance capacity 
or tuned anode H.F. amplifier, but it can be kept 
at a minimum by suitably choosing the values of 
grid eondenser and leak at each stage so that the 
grids have a suitable normal operating potential. 


‘*A.T.I’’ (New Malden) wishes to rewind a 
cylindrical inductance 3}’’ diameter and 5” long, 
tn order to tune from 180 to 2,600 metres when used 
as an A.T.I. with a 0-0005 uF condenser in series 
It is difficult to give exact details of the dimen- 
sions of an A.T.I., but you will not be far wrong 
if you rewind the former with No. 28 S.W.G., 
S.S.C., and take 15 tappings equally spaced. 


** D.W.T.’’ (S.E.15) asks (1) What relay devices 
are necessary to operate a buzzer on signals from 
FL, GNF, OST, etc., received on a crystal set. 
(2) If L.F. amplification is necessary, or whether 
a Weston moving coil relay alone is sufficient. (3) 
The name of station (spark) with call letters CGH. 

(1) An article in The Wireless World of February 
5th, 1921, page 768, describes a sinple method 
of relaying morse signals, which would probably 
best suit your particular requirements. A buzzer 
would substitute the morse inker in the local 
circuit of the relay. (2) At least two stages of 
L.F. amplification would be necessary to obtain 
consistent results. The Weston relay might be 
used in place of the relay mentioned in the article. 
(3) “The Year-Book of Wireless Telegraphy and 
Telephony ” gives the call sign as that of the 
ship Booral. 


“H.N.” (Darlington) has constructed an 
inductance coil which, when used as an A.T.I., 
shunted by a variable condenser of 0-0003 mfd. 
capaetty, gives a wavelength range of 300 to 1,500 
metres, and asks why the maximum wavelength 
obtainable should be only 600 metres when the coil 
ias used to tune the anode circuit of a H.F. amplifying 
valve. 

The coil gives a higher maximum wavelength 
when used as an A.T.I. because in this position 
the wavelength is increased by the capacity and 
inductance of the aerial itself. If the coil is used 
in a closed circuit such as the anode tuning circuit 
and it is desired to cover approximately the same 
range, turns must be added to make the quantity 
L x C, where L = the inductance of the coil in 
pH and C the capacity of the condenser in uF the 
same for the aerial and anode circuits. Try using 
in the anode circuit a coil having twice the number 
of turns of your present coil. 
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tt N.G.D.” (Welwyn) wishes to design a 
chemical rectifier and asks for data regarding the 
area of electrodes, volume of electrolyte, etc. 

The rectifier should be designed to conform 
with the following conditions :—Current density 
at electrodes, 0-1 amps. per square in.; volume 
of liquid, 3-0 quarts per amp; maximum P.D. 
across each cell, 150 volts. Where the current 
to be rectified is large, it may be found more 
convenient to use two or more cells connected 
in parallel. 


‘* R.M.” (Rothesay) asks when the aerial 
tuning condenser should be used in the “series” 
and when in the “ parallel ” position. 

The A.T.C. should be used in parallel when it 
is required to increase the wavelength given by a 
particular A.T.I., and in series when it is required 
to receive below this wavelength. There is a 
distinct advantage in using the A.T.O. in series 
for wavelengths below, say, 600 metres; since the 
value of A.T.I. required to tune to a given wave- 
length and consequently the potential difference 
available for transfer to the receiver will be greater. 


‘‘H.J.J.’’ (Exeter) asks if the small dull 
emitter valves now available will give as good results 
as the ordinary receiving valve. 

The dull emitter valves will give good resulta 
when used as H.F., detector, and first L.F. valves, 
but it may be found necessary in the case of the 
smaller valves to connect two in parallel for the 
final stages of L.F. amplification when it is required 
to operate a large loud speaker. 


Fig. 1. 


“ P.K.C.” (Southport). 
coupled valve with reaction, using a three-coil holder. 


A transformer 


‘t P.K.C.” (Southport) asks how a three-cou 
holder may be used to couple a detector valve to the 
preceding H.F. valve. 


Two of the plug-in coils should be used respec- 
tively as primary and secondary of the H.F. trans- 
former and the third should be used as the reaction 
coil and coupled to the transformer secondary. 
The diagram in Fig. 1 will make clear the method 
of connecting the coils. When the transformer 
coupling is loose, both windings must be tuned to 
the wavelength of the incoming signal. This 
method of H.F. coupling is highly selective and 
may be used with advantage where local inter- 
ference is experienced. 
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“H.W.” (S.E.4.) asks (1) How to make variable 
grid leaks specified in the Flewelling circuit (April 
2lst issue, 1923). (2) Data for a Neutrodync 
receiver (April 21st issue, 1923) to operate on 2,600 
metres wavelength. 

(1) The variable grid leak described on page 550 
of The Wireless 
July 28th, 1923, should meet your requirements. 
(2) There is not much advantage to be gained by 
using the Neutrodyne circuit on wavelengths 
above, say, 1,000 metres. We recommend that you 
use the resistance capacity method of H.F. coupling 
for this wavelength. 


‘*SOUND "’ (Teddington) referring to the 
resistance coupled L.F. amplifier described in the 
tissue of May 19th, 1923, asks (1) and (2) If 50 
plates are required in each of the intervalve coupling 
condensers. (3) The capacity of the above condensers. 

(1) and (2) Fifty plates are required in each 
condenser. (3) The capacity will depend upon the 
nature of the paper used ; it should be of the order 
of 0-05 uF. 


Fig. 2. A receiver with 


“ A.T.” (Co. Cork). 
two stages of H.F., tuned anode coupling, and 
crystal rectifier. 


**A.T.’’ (Co. Cork) asks (1) For comment 
on a loose coupler described. (2) For a comparison 
of the “ tuned anode” and “transformer coupled ” 
methods of H.F. amplification. (3) The range of 
a receiver using two stages of H.F. amplification 
with crystal rectification. 

(1) The tuner described should be quite efficient, 
and would give a wavelength range of approximately 
200 to 650 metres. (2) Of these two methods the 
“ tuned anode `°” is probably the better from the 
point of view of efficiency. A circuit diagram is 
given in Fig. 2. (3) If reaction is employed, the 
range should be at least 300 miles with a good 
aerial. 


‘*H.A.M.’’ (Liverpool) asks (1) For dimensions 
of anode tuning coils to tune to 600 metres maximum 
for use in Circuit No. 60 of “The Amateur’s Book 
of Wireless Circuits.’ (2) Whether Circuits 60 
and 55 in the above book could be combined by the 
use of change-over switches in the anode circuits. 
(3) Value of anode resistances for use with “ V.24" 
valves. (4) Whether serious loss of efficiency would 
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result from the use of switches regulating the number 
of valves used. 

(1) You might wind the anode tuning coils 
en cylindrical formers, 3” in diameter, using 
150 turns of No. 30 S.S.C. Eureka resistance wire 
on each. About ten tappings equally spaced 
will give all the flexibility required. (2) Yes. 
(3) The value depends upon the voltage of the H.T. 
battery. Resistances of 50,000 ohms with 75 to 
100 volts H.T. should give good results. We note 
that you propose using resistance coupling above 
600 metres; it would be better if you arranged 
to change over at 1,000 metres instead, as this 
method of coupling works best above that wave- 
length. (4) Unless great care is exercised in the 
layout of the wiring, serious losses are likely to 
be introduced as a result of the use of switches 
in a H.F. amplifier, especially on short wavelengths. 


‘*V.H.K.’’ (Port Elizabeth) wishes to add a 
valve lo his receiving equipment for long wave reception, 
and asks whether it would be better to use tt as a 
separate heterodyne, giving accurate tuning, or as 
an additional stage of H.F. amplification. 

We doubt whether full advantage would be 
gained by the closer turfing to be obtained by using 
a separate heterodyne, on account of the large 
damping which generally exists in long wave 
coils, and we should therefore recommend that 
the valve be used as a H.F. amplifier. 


‘*C.W.R.’’ (Bloemfontein) asks (1) Whether 
it is necessary to increase the H.T. voltage when 
changing over «from “tuned anode ” to “ resistance 
capacity ° H.F. coupling for long wave reception. 
(2) Whether H.F. couplings other than the above 
would be preferable from the point of wew of stability 
and ‘ease of adjustment. 

(1) When resistance capacity coupling is used, 
the H.F. voltage should, in general, be doubled. 
(2) We think that the methods mentioned in 
Question (1) would be preferable, provided that 
semi-aperiodic anode coils are used on short wave- 
lengths. 


**K.A.C.”’ 
“ Five Circuit Receiver” 
issue, 1923. 

(1) In Fig. 10 of the article, the peg j l is not 
required. (2) You might omit the 0-001 uF near 
the crystal detector and note whether it affects 
the working of the set. (3) and (4) The relative 
position of crystal and output is immaterial. 


(N.W.10) asks questions about the 
described in May 26th 


‘*W.D.C.’’ (Gateshead) points out that the 
H.F. tuning condensers in Fig. 4 of the article on 
“ An Interesting Seven-ralve Receiver” in “The 
Wireless World and Radio Review” of June 16th, 
1923, are across the secondary instead of across the 
primary as mentioned in the text. 

The tuning condenser may be put in either of 
these two positions. We would, however, recommend 
you to follow the circuit diagram given in Fig. 4 
of the article. 


‘*W.J.T.’’ (Norbiton) asks (1) For the meanings 
of several telegraphic code prefixes. (2) The stations 
having certain call letters. 

* The Year-Book of Wireless Telegraphy and 
Telephony © (Amateurs’ Edition) contains most 
of the information you require. 
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THE TRANSATLANTIC BROADCASTING 
SUCCESS. 


LSEWHERE in this issue, pages 

are devoted to recording reports 

of reception in this country of 

the American broadcasting stations 
which took part in the first day’s tests. It 
was, however, practically a foregone con- 
clusion that most of these stations would be 
heard by British amateurs, as their reception 
had been recorded in 
this country on many 
previous occasions. 
The special point of 
novelty in these trans- 
mission tests has been 
the fact that for the 
first time in the history 
of wireless, America 
has been able to listen 
to wireless telephony 
transmissions emanat- 
ing from broadcast 
stations in England. 

The Wireless World 
and Radio Review, 
jointly with Radio 
Broadcast of America, 
cannot but feel a sens» 
_ of pride at having been 
esponsible for promot- 
ing a series of tests of 
so much international 
importance, and we 
feel sure that this 
satisfaction will be 
shared by our readers, 
particularly by those 
who have contributed 
so largely to the suc- 
cess achieved by 
listening ìn for the 
transmissions from the 
other side; indeed, 
without this co-opera- 
tion on the part of amateurs here and in the 
United States, the tests could not have 
been carried out. 

It will, of course, have been realised why 
it was necessary for the transmissions by 
the British broadcasting stations to take 
place at the extremly inconvenient hour 
of 3 a.m. 
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WJZ, 
taking part in the tests and heard here all over 
the country. 


It was thought essential for such a 
time as this to be chosen in order that the 
broadcasting should take place during a 
period of darkness all across the Atlantic, 
since, as is well known, transmission over 
long distances is much more effective during 
darkness. 

A good deal of organisation had to be 
done in the way of 
preparation in 
America, as amongst 
other things it was 
realised that it would 
be necessary for the 
hundreds of broad- 
casting stations 
throughout America to 
close down for the 
period of the test 
“transmission from 
England in order that 
reception might be 
possible. | Unfortun- 
ately this closing down 
appears to have been 
only partially effective 
on the occasion of the 
transmission made on 
the morning of Wed- 
nesday the 28th when 
Senatore Marconi and 
Monsieur Georges 
Carpentier spoke to 
America from 2 LO. 
A cable stated that 
complete reception in 
many districts was 
interrupted owing to 
interference from 
certain broadcasting 
stations. 

It is not easy at 
the present moment to 
prophecy what may be the outcome of these 
successful transmissions. An interesting 
experiment to be looked forward te would be 
the simultancous operation of the British 
b-oadcasting stations by received signals of 
an American transmission. In this way the 
B.B.C. would be able to entertain us to 
the American programmes, bv way of variety. 
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THE CONSTRUCTION OF 


VARIABLE CONDENSERS 


By W. JAMES. 


1. GENERAL PRINCIPLES. 


ARIABLE condensers are generally 
used for fine tuning purposes 
because it is easier to build variable 
condensers than variable induct- 
ances, and further, condensers are reliable, 
compact, and may be constructed with 
small losses. The best variable inductances 
(variometers), in general, do not have an 
inductance ratio greater than 8 or g to T, 
while variable condensers may easily have 
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Fig. 1. 


fixed plates. The fixed and moving plates 
may have any convenient shape. They are 
generally semi-circular, the moving plates 
having an extension through which passes 
the spindle ; the fixed plates have a corre- 
sponding recess to permit free movement of 
the spindle. 

The plates need not, of course, be semi- 
circular, but may have any other shape, 
according to whether it is desired to have a 
variable condenser, the capacity of which 


A “ double plate variable ‘condenser’ illustrated in section. This type of con- 


denser provides a large variation in capacity, although the bulk is small. (Marcconi’s Wi eless 


a useful capacity ratio of 30 to I (for example, 
0.00004 pF. to 0.0012 pF). 

The most common sort of variable con- 
denser consists of a set of fixed plates and 
another set of moving plates, The moving 
plates are supported so that they interleave 
with the fixed plates, and the capacity 
variation is obtained by changing the area 
of the moving plates, which hes between the 


Te egraph Cb.) 

varies directly with the angle of movement 
of the moving plates, or with the square of 
the angle of movement. Other condensers 
have the plates so shaped that the percentage 
change of capacity for a given angular 
movement is constant. 

In general, the dielectric (that is, the 
material between the plates) 1s air, but when 
large capacities are required, mica or ebonite 
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sheets or similar material may be used, 
giving a mixed dielectric which 1s partly air 
and partly solid material. The capacity 
depends upon the distance between the 


Fig. 2. <A usual method of hippies the plutes of 

a variable condenser, but instead of spacing washers 

between the fired plates, the plates are pressed out to 
accommodate the spindles. 


plates, the area, and the specific inductive 
capacity of the dielectric. The dielectric 
constant of air is unity, and for most other 
substances which might be used 
lies between two and seven. 
Sometimes the condenser plates 
are placed in a case containing 
oil. The dielectric constant of 
suitable oils lies between two 
and five, so that 1f the maximum 
capacity of the condenser, when 
air is in the dielectric, is 
0.001 uF., the capacity is in- 
creased two to five times by 
immersing the plates in oil. 
Formule for determining the 
capacity of variable condensers 


have been given quite re- 
cently.* | 
The aim in condenser con- 


struction is to provide capacity 


only. Unfortunately, conden- Fig. 3. 

sers, like all other electrical plates of bakelite. 
apparatus, cannot be con- 

structed with zero losses. 


Ideally, when a condenser is 
connected in a circuit, the only change in 
the characteristics of the circuit is due to 


— $“ How to Find the Capacity of Condensers,” 
Wireless World and Radio Review, Vol. XII, No. 199. 
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the added capacity. Actually, when a con- 
denser is joined in a circuit the losses are 
increased. Power is lost because the con- 
denser possesses a number of imperfections. 

As explained in “ Wireless Theory ’’—VIT, 
when a condenser has no losses, and an 
alternating voltage is connected across its 
terminals, the resulting current leads the 
pressure by 90°; that is, the pressure and 
current are go° out of phase. Consequently 
the power factor is zero. Due to various 
losses, however, the phase angle of condensers 
ordinarily used by amateurs may be con- 
siderably less than 90°. 


. RESISTANCE. 


The losses may be due to a number of 
things. Thus, there is ohmic resistance, due 
to the material of the plates and the method 
of connecting them together. The resistance 
of the connections between the condenser 
terminals and the plates is generally quite 
negligible, and the same with the plates 
They are generally constructed 
of brass or hard aluminium. The resistance 
is often due to the poor electrical contact 
between the plates. In many condensers, 
holes are punched in the plates which are 
then threaded on spindles with spacing 


Top and bottom section of a variable condenser with end 


Losses at the beuring are made small by culttiny 


away the insulating plates between the shaft, the insulation and the 


fixed plates. (Burndept, Ltd.) 


washers to provide clearance between the 
fixed and moving plates. If the holes are 
punched close to the edge and the metal 
is thin, it often happens that the plates 
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are distorted, and the spacing washers do 
not lie flat and make contact over their 
whole surface. In addition, during assembly, 
the washers are handled, and may be made 
dirty and greasy. Consequently only poor 
electrical contact is made between the plates. 

The resistance may be reduced by careful 
design. In the better grade condensers 


brass plates are used, which are soldered 


together. In other types the plates are fixed 
into slots in the supports, giving good 
electrical connection. 

The effect of resistance is more pronounced 
at the higher frequencies. 


DIELECTRIC LOSSEs. 


By dielectric losses is meant losses due to 
dielectric hysteresis and absorption. In the 
case of air dielectric condensers, the only 
dielectric losses are those due to the insulating 
material used to insulate the two sets of 
plates. In some condensers, the top and 
bottom plates consist of an insulating 
material to which is secured the fixed plates. 
The moving plates are then arranged to 
rotate in metal bearings provided in the 
insulating material. In other types, metal 
end plates are used, and the bearings are 
titted to bushes of insulating material set in 
the end plates. ; 

Probably the best condensers are con- 
structed with the moving plates mounted in 
bearings provided in metal plates, while the 
fixed plates are carried on insulators. 

Whichever method of supporting the 
plates is used, however, there is some 
capacity through the insulating material, 
and if the electric field is dense and the 
material of poor quality the losses may be 
quite high and certainly not negligible. 


LEAKAGE. 

If the resistance of the insulating material 
between the two sets of plates is not infinity, 
the condenser may be considered as equi- 
valent to a capacity in parallel with a 
resistance. Then the current which flows 
in the condenser circuit is made up of two 
portions, the capacity current and the 
leakage current. The leakage current is, 
of course, undesirable, because it represents 
so much waste. 


EFFECTIVE RESISTANCE. 

All the losses occurring in the condenser 
may be considered as equivalent to a single 
series or parallel resistance. For example, 
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if the total losses represent a waste of 
0.05 watts, and the current flowing in the 
condenser circuit is 0‘ ampere, the effective 


. series resistance (approximately) from the 


relation, Watts=J/*R is equal to meri =5 ohms. 


Many of the ordinary types of variable 
condenser have an effective resistance of 
50 ohms, or more, measured at'ro0® frequency, 
(300 metres). 

If the voltage applied to the condenser 
terminals is known, the equivalent parallel 
resistance may be approximately determined 


from the formula, Watts Hg 
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Fig. 4. In this type of condenser the end plates are 
of metal carrying insulated bushes to which the 
bearings are fixed. 


In those cases where mica or other in- 
sulating material is employed between the 
plates as a dielectric for the purpose of 
increasing the capacity, the losses may be 
very much greater than when the dielectric 
is air. 


METHODS OF SUPPORTING THE PLATES. 

A usual method of supporting the plates 
is shown in Fig. 2. In this condenser no 
separate spacing washers are used with the 
fixed plates. Instead of the usual holes 
being punched out to accommodate the 
spindles, the plates. are pressed so that no 
washers are required. The surface of the 
portions pressed out are ground and planished. 
The upper portion of the figure shows the 
method of making contact with the rotating 
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clement. A screwed split bush fits closely 
round the shaft, and the nut serves-to hold 
the metal connecting piece in place, and to 
hold the bush tightly against the shaft. 


The rubbing contact between the bush and — 


shaft is sufficient to provide good electrical 
contact, and also to prevent too easy move- 
ment of the rotating plates. 


The lower bearing consists of a steel pin, 


screwed in a metal bush provided in 
the bottom insulating plate, which fits in 
and bears against the bottom of the shaft. 
In some condensers, instead of a pointed 
steel screw of this sort, a screw with a flat 
end is used, and a stcel ball is placed in a 
hole drilled in the end of the shaft. The 
rubbing contact is then made between 
opposite faces of the ball, the end of the 
screw, and the shaft. The position of the 
moving plates is easily corrected by adjusting 
the screw. 

When solid insulating end plates are used 
in this wav, care should be taken that they 
have the required thickness and composition, 
otherwise they may warp or crack with use. 


Another type of condenser which has end 
plates of insulating material (bakelite) is 
shown in Fig. 3. 

The top and bottom of the condenser 
only is shown. The parts are marked as 
follows: A, spindle: B, collar; C, bearing 
(bottom); D, lock-nuts (moving plates) ; 
E, locking screw for spindle; F, flexible 
connection for moving plate; G, bosses for 
securing ; H, bearing (top): J, stop-pin; 
K, lock-nut for moving plates; L, spring 
washer for bearing. 

Notice in particular the design of the 
bearings. The losses at these points are 
made small bv cutting away the insulating 
plates to reduce the capacity between the 
shaft, the insulation and the fixed plates. 

Another condenser which has metal end 
plates, carrying insulating bushes in 
which the bearings are fixed is shown in 
Fig. 4. Here the parts are as follows: 
A, spindle; B, bush (top bearing); C, in- 
sulating bush; D, lock-nut (top bearing) ; 
E, lock-nut (top bearing); F, lock-nut 
(moving plates); G, spring washer; H, in- 
sulating bush ; J, lock-nyts (bottom bearing); 
K, terminal (moving plates); L, terminal 
(fixed plates): M, bush (bottom bearing) ; 
N, bottom metal end plate; O, top metal 
end plate. 
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Notice in particular the insulating pieces 
between the fixed and moving plates. The 
diameter of the insulation should be as 
large as mechanical considerations permit. 
Large losses occur in this insulation, unless 
the material is very carefully chosen and the 
shape carefully designed. 


TYPES OF CONDENSERS. 


A good example of sound condenser con- 
struction is given in Fig. 5. The top plate 
consists of a heavy aluminium casting, 
shaped so that it may be easily secured to a 
panel, and hold a covering case. The plates 
and washers are of heavy gauge material, 
giving low resistance and strength. The 


Ftg.5. <A good example of sound condenser con- 
struction. The top plate is of heavy aluminium 
casting, which can easily be secured to a panel. 

(Marconi'’s Wireless Telegraph Co.) 


losses are further reduced by the careful 
design of the bearings and insulating bushes 
between the sets of plates. 

A variable condenser which provides a 
large variation in capacity, although the 
bulk is quite small, is illustrated in section 
in Fig. 1. The condenser. is called a 
“double plate condenser ” because it has a 
double set of fixed and moving plates. To 
increase the capacity, ebonite is used between 
the plates. The features of the design may 
be seen in the figure. 


(To be continued.) 
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INVESTIGATIONS WITH THE CATHODE 
RAY OSCILLOGRAPH. 


By N. V. 


HE field of investigation which 

may be covered by the cathode 

ray oscillograph is by no means 

limited to the examination of the 
conditions in circuits, the subject treated in 
the last of these articles. The parts which 
go to make up the circuit are naturally as 
important themselves—‘“‘ the chain is only 
as strong as its weakest link.” 

It is the author’s intention, therefore, to 
demonstrate a few typical instances of the 
oscillograph’s use in this respect. 

In general, the most vital part of a radio 
circuit, excepting in simple crystal sets, is the 
thermionic valve itself. 


It is doubtful whether the vast majority of 
amateurs worry much about the character- 
istics of the valves they use. Possibly if 
they did, a good deal of trouble would be 
accounted for. . 

The ordinary plotting of the characteristics 
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KIPPING. 


of valves is a little tedious for one or two 
valves, practically impossible for each valve 
leaving a factory. By means of the cathode 
ray oscillograph, however, and a standard 
circuit arranged for the purpose, the charac- 
teristics of valves may be charted almost 
instantaneously. 

Let us take, for example, the plotting of 
the grid voltage-plate current curves. A suit- 
able circuit is shown in Fig. I. 

An alternating potential of suitable value— 
sufficient for saturation to be reached when 
the grid is most positive—is applied to the 
grid. The value of the bias on the grid would 
be different for different values, but would be 
so chosen that the maximum negative and — 
maximum positive values of the grid potential 
would go beyond the points where the curve 
becomes flat, either due to too great a 
negative grid bias, and consequently no plate 
current flowing, or to saturation being 
reached. 

A variable resistance is inserted in the 
plate filament circuit, and the oscillograph 
plates governing vertical deflection are 
connected across this resistance, whose value 
is so adjusted by trial as to give a convenient 
amount of deflection on the oscillograph 
screen. 

The horizontal deflection is obtained by 
connecting the horizontally deflecting plates 
across from grid to filament. 

The curve charted by the oscillograph spot 
is then the curve of anode current variations 
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Fig. 2. 
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with changing grid potential. Fig. 2A shows 
the curve obtained with a Western Electric 
208A valve. The filament current was 
1:25 amps, and the plate potential 150 volts. 
It was interesting to notice, when plotting 
this curve, the time taken for the plate current 
to build up to the saturation value, after the 
grid voltage had been switched on. This 
was usually of the order of a second. 

The effects of alterations in the operating 
conditions of the tube are easily observed. 
Fig. 2B shows the effect of reducing the 
filament current to 0:95 amperes. The 
maximum plate current is reduced to about 
half its former value with the filament taking 
1°35 amperes. 

In Fig. 2C the plate potential has been 
reduced from 150 volts (as in 2A and 2B) to 
100 volts, while in Fig. 2D the plate potential 
is Increased to 200 volts. As will be seen 
from the figures, most interesting information 
is instantaneously produced of the effects of 
such alterations in the operation of a valve. 
It would appear that a valuable factory test 
might be arranged by drawing on the 
oscillograph screen the outline of the per- 
missible limits of the grid voltage—plate 
current characteristic curve of each type of 
valve, when a glance would tell whether each 
individual sample was satisfactory. 

In Fig. 3 the four curves 2A, B, C and D, 
have been superposed, so that a comparison 
may easily be made of the results of the 
experiments. 


An entirely different type of experiment is 
that in which it is desired to examine the 
wave form of an A.C. supply, or of a 
rectifier, etc., etc. 

For this it is necessary to obtain a deflection 
proportional with time from, say, the hori- 
zontal pair of deflecting plates, while the 
alternating current to be examined is applied 
to the vertical pair of plates. Other methods 
have been suggested hitherto, but nearly all 
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have had low frequency limits of operation, 
or have given a curve on the straight line 
basis, where a sinusoidal basis is far simpler 
for examination purposes. Others have 
given a complicated figure which afterwards 
required to be “ translated ” into the sinu- 
soidal form. The external revolving mirror 
is not easily applicable to the cathode ray 
oscillograph, and in any case is not suitable 
for high frequency working. 


TAGE REGULATOR 
(© NECESSARY \ 


Fig. 4. 


A method adapted by the author has the 
advantage of simplicity, and the diręct 
production of an image on the sinusoidal 
basis on the screen. The means used is the 
circuit shown in Fig. 4, a circuit whose 
essential functions were first described in 
the “ Faraday House Journal,” Vol. X, No. 3. 
A neon filled glow discharge lamp of the 
“ Osglim ” type is arranged to “ blink,” the 
circuit being such that the potential difference 
across the lamp would alternately build up 
to the necessary value for the discharge in 
the lamp to “ strike,” and fall again below 
this value, until the discharge “failed ” 
again. | 

In the circuit of Fig. 4, when the voltage 
is switched on, the lamp may be said to be 
on open circuit, and the potential difference 
across the condenser, and therefore across the 
lamp at any time ¢ will be given by : 

—t 


As the potential reaches the value at which 
the discharge “strikes,” the condenser 
discharges until the P.D. has dropped 
sufficiently for the discharge to fail again. 
Adjustment of the values of r and c varies 
the frequency at which this blinking effect 
takes place. 

If now the pair of plates on the cathode ray 
oscillograph which govern horizontal deflec- 
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tion are connected across a suitable portion 
of the resistance R in Fig. 4, the spot is 
deflected proportionally with the potential 
variations occurring in this resistance. These 
variations have a wave form approximating 
to the saw-tooth shape, so that the spot is 
deflected horizontally across the screen in a 
manner depending upon the A.C. wave form 
(connected to the vertically deflecting pair 
of plates), after which the spot flashes back 
to the starting point and again traces out the 
A.C. wave. If the two deflections are 
synchronous, or if any integral multiple of 
the “ time ” deflections is equal to the A.C. 
frequency, the A.C. wave is traced out into 
a stationary pattern, the length of one wave 
and the number of complete waves shown 
depending on the value of the above integral 
multiple. When this is one, one .complete 
wave is traced. 

-A curious and at the same time useful effect 
is obtained when the neon lamp time 
deflection makes two complete vibrations, 
while the generator supply makes one, three, 
five or any odd number of cycles. This 
means that the “time ” deflection must go 
through two complete cycles before the same 
track is retraced by the oscillograph spot, 
so that two reproductions of the generator 
wave are superposed, 180 degrees apart in 
phase. A useful means is thus obtained of 
comparing the top half of the wave with the 
lower half, making irregularities between the 
two halves more easily seen. 


Fig. 5. 


This time deflection device has been most 
successfully used in the examination of the 
wave forms of oscillations at frequencies of 
100,000 cycles per second, the highest 
attempted. 

The operation of the device is simple and 
quick, and so should prove a useful adjunct 
to the oscillograph itself. 
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Figs. 5a and 5b were produced with the 
help of this circuit, and show the wave of a 
three-valve oscillator, a normally, and b 
with a filter in circuit. The frequency of the 
oscillations was 17,000 cycles per second. 

Fig. 6 shows the wave form examined with 
the “ time ” deflection device of the output 
from a single valve rectifier. Figs. 6a and 6b 


CURRENT 


were produced with different chokes in the 
rectifier output. A reliable means of 
examining the efficiency of a rectifying 
system is thus obtained, and an immediate 
idea can be gained of the effectiveness of 
alterations in the choke system of a rectifier. 

Another use of the time deflection arrange- 
ment is in the comparison of the wave form 
of a valve oscillator at various frequencies, 
before and after passing through a trans- 
former. The distortien introduced by the 
transformer may be gauged in this way, and 
the effectiveness of its working at -high and 
low frequencies. 

The phase relationships between the 
potentials in the two sides of a transformer 
may be examined by yet another application 
of the oscillograph. The two windings should 
be correctly terminated for impedance by 


. pure resistance, together with, on one side, 


an oscillator. The pairs of deflecting plates 
would be connected across the two windings 
of the transformers, and oscillations supplied 
at various frequencies. 

If the potentials across each winding of the 
transformer are in phase, or 180° apart in 
phase, a sloping straight line is shown on the 
oscillograph screen, while for go° difference 
in phase, a circle is produced. Shght devia- 
tions from the straight line are easily 
observed, a thin ellipse being the result. 

The most frequent cause of trouble in a 
transformer, however, is probably the iron 
core. More iron of low permeability is 
required for the same flux than with a high- 
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grade iron, and a cheap transformer some- 
times has an insufficiently large core, in order 
to save the cost of extra copper in the turns. 
A good iron, therefore, saves money in the 
long run. Dra 

It is therefore an advantage, at any rate 
from the manufacturer’s point of view, to 
have a quick method of producing the 
hysteresis curve of a sample of iron or of a 
magnetic alloy. The hysteresis curve, of 
course, shows the relationship between the 
induction and the magnetic field for the 
sample under test. 


DEFLECTING PLATES 


R3 


Fig. 7. 

The curve is most conveniently produced 
by causing the cathode ray to be deflected 
simultaneously, proportional to the mag- 
netising force horizontally, 
magnetic flux in the sample, vertically. The 
method employed is to magnetise and 
demagnetise the sample continuously by 
means of a coil through which an alternating 
current is passed. The circuit which may 
be used is shown in Fig. 7. 

A pair of similar coaxial coils C, and C, are 
scet horizontally one on each side of the tube, 
their axes at right angles to the tube, and 
opposite the deflecting plates. The coils are 
connected in series with two adjustable 
resistances R, and R,, and the alternating 
current supply. They are so connected that 
their magnetic effects on the cathode ray are 
. In opposition, so that when current is passing 
through them, no deflection of the ray is 
produced after slightly adjusting the distances 
from the oscillograph tube. 

The terminals of RK, are now connected 
across the horizontally deflecting plates of 


THE WIRELESS WORLD AND RADIO REVIEW 


and to the. 


DECEMBER 6, 1923 


the oscillograph, the vertically deflecting pair 
being short circuited as they are not required 
for the experiment. Deflections horizontally 
are thus proportional to the current flowing 
through R, and through the magnetising coils, 
and therefore to the magnetising field. 

The sample of steel, which should be 
roughly pencil-shaped, is now inserted in the 
coil C,. The magnetic flux in the sample 
produces a vertical deflection of the ray, 
which is proportional to it. 

It follows, then, that when the alternating 
current is switched on at any instant, the 
deflection of the ray will have two components 
at right angles :— 

(a) Horizontally proportional to the mag- 
netising field. 3 

(6) Vertically proportional to the mag- 
netic flux in the sample produced at that 
instant. 

Thus as the field is caused to alternate 
successively through zero from positive to 
negative values and vice versa, the ray will 
trace out a hysteresis curve such as could be 
obtained by any of the usual methods in the 
laboratory. The result, however, is produced 
more quickly. 

The resistance R, is used to regulate the 
magnetising field, and R, for obtaining a 
suitable deflection on the oscillograph screen. 

In Fig. 8 curves are shown which were 
traced from the screen, produced with 
samples of steel, soft iron, and stalloy. 


Fig. 8. 


Much could be written concerning the 
study of transmitters and receivers, with the 
cathode ray oscillograph, but the author's 
intention has been to confine his remarks to 
subjects of interest to every amateur, and 
not to touch “ specialist ’’ problems. How- 
ever, an idea will have been gained of the 
way in which radio investigations. may be 
carried out with the help of this most useful 
apparatus. 
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DETECTOR AND 
‘ TELEPHONY 


T is the intention of the writer to give 
the benefit of his experience with an 
audio frequency magnifier of uncommon 
design and built essentially for the 
reception of broadcast music with prac- 
tically little or no distortion. Nowadays 
one hears so many loud speakers which 
represent anything but the quality of the 
good class band playing at the broadcasting 


? 


Fig. 1. 


station. A good many enthusiasts attach 
the blame to the loud speaker, but, provided 
this instrument is of reputable make, one 
must look elsewhere for the root of the trouble. 

Our attention then wanders to the mag- 
nifer. It may be that our transformers are 
of poor design, and perhaps we cannot 
afford those of good make and which naturally 
are very much more expensive than the 
general run. In any case closed core iron 
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AMPLIFIER FOR 
RECEPTION. 


transformers do produce a certain amount 
of distortion, but it is not the writer's inten- 
tion to go into the “ whys °’ and “ where- 
fores °’ in this brief article as this topic 
has been dealt with recently in so much 
detail. Yet there is the method of magnifying 
speech and music without the aid of trans- 
formers, and this is accomplished by re- 
sistance capacity intervalve coupling, which 


The underside of the resistance coupled low frequency amplifier. 


is by far the most successful way of getting 
loud and undistorted telephony. Indeed, 
this is the writer’s opinion. è 

We now turn to the set which is shown 
in Figs. r and 2, while the circuit diagram 
is given in Fig. 3. 

The components appear to be rather 
cramped, the reason being that the writer 
had at hand arather small but well polished 
case which he wished to utilise. For those 


The reader ix referred to p. 35, October 10, and p. 74, October 17, 1923, “ Wireless World and Radio Review” 
for constructional details. 


314 


making up the set, a different method of 
setting out could be arranged to suit in- 
dividual taste. The anode leaks can be seen 
mounted on anebonite panel which covers the 
three filament rheostats. This panel also 
carries the three grid condensers and H.T. 
bridging condenser, as well as the loud 
speaker feed condenser which can be seen 
next to one of the anode leaks. 


The grid and H.T. bridging condensers 
can be of any value from say 1/100 to 1/10 
microfarad. The writer was able to pick 
up condensers with a capacity of 1/36 mfds. 
for twopence each off a stall in a London 
market. Condensers bought in such a 
way, however, should be carefully tested 
before they are made use of. 


The loud speaker feed condenser should 
have a value of 0°5 mfds. 


It will be noticed that the loud speaker 
is shunted with a choke coil. This is an 
ordinary home-made step-down transformer 
with the OP and IS ends joined together. 
This choke can be seen in the photograph 
next to the bank of condensers. If the loud 
speaker is of high resistance the connections 
can te made as shown, but if of low resis- 
tance, the connection is made as indicated 
by the dotted line in the diagram, meaning 


Vre „F 


06 Ma 


Fig. 3. Diagram of connections. 
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which incidentally adds to the general 
appearance of the underside. 


Fig. 2. Top of the panel and box contatner. 
Plugs and sockets are used instead of terminals. 


The crystal detector consists of a zincite- 
bornite combination which gives very good 
results and is put in or out of action by 
means of the switch on the front of the 
panel. 

The anode resistances must’ be of good 
make and be capable of remaining constant. 


When the crystal detector is in circuit, a potential is set up 


across the resistance which 1s normally used as a leak. 


that the tap is taken from the point where 
the OP and IS windings were joined. No 
terminals are used in this set. In place, 
sockets are arranged, four at each end, 
which are mounted on strips of ebonite 
attached to the underside of the panel. 
The wiring is carried out with No. 16 
tinned copper, which by reason of its stiffness 
makes insulating sleeving unnecessary, and 


The anode voltage should be about 150, 
but the set will work well on 120. 

In conclusion the writer confidently recom- 
mends this set to give good results with 
very little management, and considering the 
outlay need not be more than two pounds, 
this item sinks into insignificance when one 
is entertaining people with something really 
worth listening to. S.J.H. 
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A THREE-VALVE RECEIVER 


In the previous issue the principles were described. <A novel feature is that 
tuning is simplified by the simultaneous adjustment of the aerial and tuned 
anode circuits. Practical details for constructing the inductances, and 
setting up the condensers were also given, and this instalment gives the 
general layout and method of wiring, together with operating instructions. 


By Purr R. Coursey, B.Sc., F.Inst.P., A.M.LE.E. 


(Concluded from p. 276 of previous issue.) 


The layout of the front panel of the 
instrument is sketched in Fig. 9, together 
with a plan view of the set showing the 
arrangement of the parts behind the panel, 
and a side elevation of the set. These three 
views of the set show the relative positions 


whole, extremely important, a sufficiently 
good idea of their positions can be obtained 
from the scale of the drawings. 

The detailed wiring of -the set is given 
in Fig. 10, which gives all the connections 
of the parts, including the three fixed 
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Fig. 9. Arrangement of parts of receiver on panel and inside the instrument. 


of the two tuning coils and the other parts, 
and should aid the assembly of the set. The 
panel required is 18 ins. long by 8 ins. wide, 
and it should be attached to the framework 
of a box gf ins. deep. All the dimensions of 
the parts in Fig. 9 have not been marked on, 
but as their exact relative positions except 
those specially dimensioned are not, on the 


condensers forming the H.F. coupling to the 
detector valve, and the L.F. transformer 
and telephone bypass condensers. This 
wiring should be carried out in No. 16 S.W.G. 
bare tinned copper wire. It will be noted that 
two double-pole throw-over “ key ” switches 
are shown on this wiring diagram. The 
left-hand one of these is an “ on and off ~ 
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switch. In one position it puts the set 
into normal operation, in the other it dis- 
connects the H.T. and L.T. batteries and 
joins the aerial through to earth. The 
‘right-hand switch serves to switch the 
third (L.F.) valve into or out of circuit, 
the filament circuit of this valve being 
automatically opened by this switch when 
the valve is cut out of circuit. F 

The four-way double-pole switch mounted 
near the upper left-hand corner of the panel 
provides simultaneous switching of the two 
tuning coils. The first left-hand contact of 
each switch should be joined to the 2oth 
turn tappings on the tuning coils ; the second 
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jack can easily be fitted at the right-hand end 
of the panel, as sketched in Fig. 9, if it is 
desired to use a plug for the telephones. 
This jack should be wired in parallel with the 
two telephone terminals marked in Fig. ro. 
The approximate wavelength ranges to 
be expected on each of the four stud positions 
of the range switch are as follows :— 
(1) 300 to 520 metres. 
(2) 450 to goo metres. 
(3) 800 to 1,650 metres. 
(4) 1,550 to 3,100 metres. 
Slight variations in these ranges may be 
found in different receiving sets, but if the 
windings are carefully carried out there 


The interior of the receiver as seen looking down through the open lid, 


to the 40-turn tappings ; the third to the 85- 
turn tappings; and the fourth to the ends 
of the coil (206th turn). The two switch 
arms should be linked together by a strip 
of ebonite so that turning one or other of 
the switch knobs moves both switches 
together. The exact design of these switches 
is unimportant, and any convenient standard 
parts can be used for their assembly. 

Each filament rheostat, as it controls a 
single valve only, should have a resistance 
of 4 to 5 ohms in order to provide adequate 
control of the filament brightness of each 
valve when using a 6-volt accumulator to 
provide the L.T. current supply. 

In Fig. 10, two terminals only for the 
telephones are shown, but a telephone 


- should be ample overlap between the ranges 


for satisfactory tuning. 

In using the set it will generally be found 
that on the shorter wavelengths the setting 
of the balancing condenser must be increased 
in order to balance out the increase in the 
effective capacity of the aerial at the shorter 
wavelengths. Usually this change is not a 
very large one, and the amount of the change 
for each tuning range will easily be found 
when operating the set. 

Any ordinary hard receiving valves may 
be used in this receiving set, an L.T. voltage 
of 6 and an H.T. of about 60 will usually 
be tound satisfactory. “If desired, a bypass 
condenser of about IuF may be connected 
across the H.T. battery inside the set in 
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the position marked in Fig. 10. The use of 
this condenser will frequently be found to 
improve the working of the set. A paper 
dielectric condenser will serve for this use. 

The H.T. and L.T. batteries may be left 
permanently wired up to this set, as when it 
is not in use the moving of the switch to 
the ‘‘oFF’’ position disconnects both 
batteries from the internal wiring of the set. 

So far no mention has been made of the 
mounting of the set. The panel sketched 
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in Fig. 9, on which most of the parts of the 
set are mounted, may be fixed merely to 
the front edge of a base board which carries 
the ebonite terminal board and_ valve 
holders near its back edge, but preferably 
wooden ends should be fitted to the set, 
and a hinged back and lid. Normally it is 
only necessary to be able to open the lid, 
which should therefore be hinged in order 
to provide access to the valves in the interior 
of the set, but for convenience in wiring up 
the set the back also should be fixed 
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separately from the main containing box. 

A very convenient arrangement is to 
secure the ebonite panel to the front edge 
of the base board and to hold the two 
firmly together by the two wooden ends 
of the set, o$ ins. wide by 8ins. high. A 
bar across the top back edge should be fitted 
in to unite the two wooden ends so that the 
lid can be hinged to this. The back of the 
box should be cut away to permit of ready 
access to the recessed terminal strip, this 


OE #QOLlFr Q- #QHT O- 


“FILAMENT ~~ 
RHEOSTATS ~ 


Wiring diagram of three-valve receiver. 


ebonite t2rminal strip being mounted about 
I in. in from the back of the panel so that 
the terminals do not project from the back 
when the box is closed. The six terminals 
mounted on this strip should be lettered 
in the order marked on the wiring diagram 
in Fig. 10, this marking being given as if 
viewed from the front panel of the set, so that 
the terminals as drawn in Fig. 10 are in the 
same relative positions to the remainder 
of the parts as they actually occupy in the 
instrument itself. 
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NOVEL IDEAS AND INVENTIONS. 


Abstracted by PHILtip R. Coursey, B.Sc., 


Reducing Atmospheric Interference. 

When receiving radio signals, particularly 
over great distances, it is frequently difficult 
to read the message accurately owing to 
atmospheric interference. If the same mes- 
sage can be received in two or more different 
localities, and with different types of re- 
ceiving apparatus, the chances of obtaining 
a correct reception of the message are 
increased.* Preferably each receiver is ar- 
ranged to produce a record (photographically 
or in some similar way) of the signal, the two 
or more records being arranged side by 
side on the -same strip so that they can 
readily be compared together. By this 
means it is frequently possible to see whether 
any given part of the signal record is truly 
signal or whether it is caused by interference. 
This result is aided if the separate receivers 
are separated by considerable distances. 


A Multiple Directive Receiver. 

The ordinary D.F. receiver, whether of the 
radiogoniometer or of the rotating loop type, 
can customarily only be arranged to D.F. a 
single station at a time. By arranging double 
radiogoniometers, however, it is possible to 
so arrange matters that the station can be 
simultaneously doubly selective and doubly 
directive.t Such an arrangement has two 
possible fields of utility—firstly, to D.F. 
two stations simultaneously, and secondly, 
to receive two long-distance transmissions 
from different directions on the same aerials, 
whether the signals are of the same or 
different wavelengths. The general principles 
underlying the method may be seen from 
Fig. Iı. In this diagram A, and Ag are the 
two triangular D.F. aerials of the Bellini-Tosi 
type placed at right angles with each other. 
G, and G, are the two radiogoniometers 
which are connected in parallel, and in 
parallel with the two loop aenals as sketched. 
The two search coils 5, and S, are tuned by 


*British Patent No. 188670, by R. H. Ranger and 
Marconi’s Wireless Telegraph Company, Ltd. 


t British Patent No. 199471, by C. S. Franklin, 
B. J. Witt, G. M. Wright and S. B. Smith. 


F Inst.P., A.M.L.E.E. 


the condensers C, and C, to the two desired 
wavelengths and are coupled to the two 
receivers, R, and Search coil S, collects 
one signal and S, the other. 

In the practical arrangement of the 
receiver to operate in this manner, additional 
refinements are introduced to avoid un- 
desirable reaction effects between the two 


Fig. 1. 


receivers, so that each can be tuned and 
operated independently of the other, but 
the arrangement sketched serves to indicate 
the general idea of the method. 


Diaphragms for Telephones. 


The disadvantage of mica diaphragms 
which are sometimes used for telephone 
receivers, and frequently for gramophones, 
is the liability of the mica to become cracked 
or scratched, which damage spoils the tone 
and quality of the reproduction. Such 
diaphragms may be protected mechanically 
by coating them with a film of. celluloid, 
collodion or some similar material, either 
on the exposed side only, or if preferred, 
on both sides.* 


* British Patent No. 196392, by E. A. Graham. 
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A D.F. Receiver and Recorder. 


When using a D.F. receiver, either of the 
rotating loop or of the radio-goniometer 
type, it is frequently difficult to determine 
the directions of the maxima and minima 
of signal strength with any great accuracy. 
If, however, the received signal is caused 
to operate an oscillograph or galvanometer 
so that a record is made photographically or 
by other equivalent means, on a chart 
controlled by the radiogoniometer, the de- 
termination of the bearing becomes a matter 
of geometry.* The chart may be either 
linear or polar and may be moved along 
or rotated by the movement of the radio- 
goniometer or by the turning of the loop 
aerial if one is used. 


Radio Frequency Amplifiers. 


The radio-frequency amplifying arrange- 
ment sketched in Fig. 2 is of the reactance 
capacity coupled type. Usually, in order to 
obtam adequate and useful amplification, it 
is desirable to proportion the size of the 


H-----------4 


Teactances X, X, so that either they are 
tuned or approximately tuned to the wave- 
length to be amplified by virtue of their own 
self-capacity acting in conjunction with the 
internal capacities of the valves, or so that 
they can be so tuned by the aid of small 
external variable capacities. If, however, 
the reactances X,X, are wound with 
many turns of very fine wire in the form 
of a narrow “ pancake ” coil, they can be 
built to have a very high inductance while 
retaining a self-capacity of only a few 

* British Patent No. 173510, by A. Blondel 
(France). (Patent void’. 
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micro-microfarads. Under these circum- 
stances approximately the same amplifica- 
tion is obtained whatever the wavelength 
of the signals being received.* It is claimed 
that if these coils are wound with several 
thousand turns of a fine enamelled wire 
of the order of No. 44 gauge, so as to have 
an inductance of about half a henry with 
a self-capacity of only about 2ł micro- 
microfarads, that effective amplification is 
obtainable over the wavelength range of 
200 to 20,000 metres, the amplification per 
stage being sensibly equal to the voltage 
amplification of each valve. 


An Oscillator Valve without a Grid. 


The conventional forms of three-electrode 
valve having an anode, a filament and a 
grid have now become so familiar that the 
ability to control the electron emission by 
other than electrostatic means is apt to be 
overlooked. Since the function of the 
grid is mainly to control the flow of electrons 
between the filament and the anode, and 
since a moving electron can be deflected as 
readily by a magnetic field as by an electric 
one, it follows that the grid in a valve can 
be replaced by a solenoid placed so as to 
produce a magnetic field of the required 
strength and direction in the space between 
the anode and the filament. This idea, of 
course, is by no means new and has been 
utilised from time to time in experimental 
work in radio laboratories since the discovery 
of the valve and its properties by Dr. J. A. 
Fleming. The main difficulty experienced 
in carrying out the method of control arises 
from the fact that the anode is usually 
constructed in the form of a closed or nearly 
closed metal cylinder, and that therefore 
the space inside the anode is to a certain 
extent shielded from the effects of a varying 
magnetic field by reason of the eddy currents 
induced in the anode. It has recently been 
shownft however, that by properly con- 
structing the valve, the solenoid or winding 
producing the field can be inside the valve 
itself—even inside the anode—so that this 
shielding effect is thereby climinated, and it 
becomes possible to construct the valves 
operated in this way in quite large sizes to 
handle considerable power. : 


* British Patent No. 177161, by J. M. Miller 
(Bureau of Standards, U.S.A.). 
t British Patent No, 196678, by E. V. Robinson. 
c 
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CORRESPONDENCE 


Legal Points for Amateurs. 
To the Editor of THe WIRELESS WORLD AND 
Ravio REvIEw. 

Sir,—Our only comment on the questions 
raised by ‘* Enquirer ’’ in your issue of November 
7th, is that they all appear to be reasonable causes 
of accident, which might occur under the best 
regulated conditions. If the landlord is entitled 
to recover atlaw, he may be able to do so, but 
whether he is successful in doing so depends very 
largely upon the financial position of the tenant. 
Innumerable cases have come before our notice 
where the tenant has actually signed a form of 
indemnity to protect the landlord against this 
damage, and such indemnity is absolutely binding 
upon him. The landlord relies upon this agreement 
but when he finds that his tenant is a man of straw, 
he may have eventually to pay for the damage 
out of his own pocket. Even if he has recourse 
to the Court, he will still find that if successful, 
he may have to be satisfied with a small weekly 
or monthly payment. 

Enough consideration is not given, in our 
opinion, to the landlord’s position in the matter. 


More serious damage may be done to the premises © 


by a tenant walking on the roof, as is suggested 
in the letter, and damage of this kind raises in- 
numerable legal difficulties. 

So far as the question of lightning is concerned, 
there is undoubtedly a risk of it as your corres- 
pondent shows. 

The last paragraph of his letter, however, in- 
terests us the most, and it may be news to your 
correspondent that this Company, who were the 
pioneers of this class of business, have always been 
willing to deal with any points of interest, either 
to the owner of the wireless set in respect of his 
set, or to help him with any difficulties he may have 
with his landlord. 

Yours, ete., : 
DovucLas Lawson, 
Accident Manager. 
Liverpool Marine and General Insurance Co., Ltd. 


In answer to the points raised by * Enquirer ” 
in connection with the recent article on “‘ Legal 
Points for the Wireless Amateur,” our legal corres- 
pondent writes as follows :— 

The purpose of the article, so far as it dealt with 
landlord and tenant, was mainly directed to em- 
phasising the fact that a landlord has prima facie 
no more right to object to the erection of a wireless 
aerial than he has to prevent his tenant from 
putting up a flag-mast, or celebrating Guy Fawkes 
day in the time-honoured manner, or making any 
other reasonable use of his premises. 

This does not, of course, relieve the tenant 
from any consequences of his own default or 
negligence. Accordingly if he commits damage 
to the house in the process either of erecting or 
dismantling his aerial he must foot the bill. If 
he employs a careless contractor to do the work, 
and damage results, the tenant is again responsible, 
but he can sue the contractor in turn. The point 
here is that the tenant must exercise his own judg- 


ment in so locating and fixing his mast that damage 
will not arise in the ordinary way, provided reason- 
able care is taken. 

These remarks cover the points raised in questions 
l and 3, and it may be added that they would apply 
with equal force in the case of a flag-post erected 
under similar circumstances. But one does not 
hear of any widespread objection on the part of 
landlords to the harmless flag-post. | 

In the particular case mentioned in question 4, 
the responsibility is upon the person who erected 
the mast, but if this was well and truly set up in 
the first place, the chances of its falling and doing 
damage are too remote to give rise to any reasonable 
apprehension. Of course if it is interfered with by 
one or other of the common tenants, the question 
of contributary negligence may arise. £ 

“ Enquiror ” would undoubtedly consider tha 
he has the right to set off fireworks in his garden 
on the 5th November without obtaining the written 
permission of his landlord, but he will realise that 
he must pay for his neighbour’s window should 
that be shattered by an errant rocket fired by his 
hand. 

As regards question 2, the damage in this case 
is again upon the tenant. But as a practical 
wireless man, ‘‘ Enquirer” will admit that a 
properly erected aerial should be capable of standing 
the test of an ordinary gale. The resistance offered 
by masts and a single wire to wind pressure is very 


` slight, and the strain is of corresponding dimensions. 


Of course a phenomenal wind may arise, and the 
whole house may collapse, but in that case the 
tenant doesn’t pay, and it would be exceedingly 
difficult to convince any Court that the presence 
of an aerial added any appreciable risk to that 
already existing. For those who desire to meet 
every possible contingency, however remote, the 
written consent of the landlord would of course 
relieve them of any responsibility for damage 
arising in this particular way. 

In connection with lightning risks, the article 
clearly stated that there was no definite proof 
that an aerial added anything to the infinitesimal 
risk, which is always present, of the house being 
struck. In the case quoted by *“‘ Inquirer,” there 
is nothing to show that the damage was due to the- 
aerial. The house would probably have been 
struck in any case. 

Finally, as previously stated, certain insurance 
companies will cover contingent risks to the building 
under an existing policy provided that the aerial 
is kept earthed when out of use. This does not, of 
coursé, cover damage to the wireless set itself 
which can, however, be met if desired by the pay- 
ment of a trifling premium. The point as to 
insuring against claims made by the landlord 
upon his tenant arising from quite erceptional 
circumstances is one that must ultimately be left 
to the discretion and temperament of particular 
individuals. In times when it is possible to ensure 
against practically every contingency, including 
bad weather at the seaside, it is only natural that 
insurance companies should regard the nervous 
tenant and his wireless set as good `“ business. 
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OUR TRANSATLANTIC BROADCASTING 
TESTS. 


S we go to press we have before us 

an abundance of letters, telegrams 

and telephone messages, all yield- 

ing testimony to the success of 
the test transmissions between this country 
and America on November 26th and 27th 
respectively. 

The first message from America noti- 
fying results of the transmissions from 
this country was received on November 
26th by The Wireless World and Radio 
Review, which has organised the tests 
in conjunction with Radio Broadcast, of 
New York. The telegram ran as follows: 
“* Reports successful reception various parts 
of country. London, Bournemouth, Glas- 
gow, Cardiff and Newcastle. were heard. 
Notify us immediately American programme 
heard in England to-morrow. Congratula- 
tions—Radio Broadcast.” Subsequent mes- 
sages from the Central News and Reuter 
reported that the British programmes had 
been received in Garden City (Long Island), 
and in Chatham, Massachusetts. 

Far more information is available con- 
cerning the experiences of listeners in this 
country in the early hours of November 27th. 
The weather conditions were by no means 
ideal and a number of correspondents state 
that their aerials and insulators were en- 
veloped in hoar-frost ! According to many 
reports atmospherics were prevalent, and in 
not a few cases fading was very pronounced. 
The chief ground for complaint, however, 
appears to be the interference caused by 
the use of extreme reaction by many 
listeners, who thus drowned the American 
signals. 

In the following list two notable facts are 
apparent. First, the reports contained 
therein emanat?2 from all parts of the country 
and even from Ireland. Secondly, the Ameri- 
can station most generally received was 
WGY, that of the General Electric Company 
at Schenectady. Nearly all the successful 
listeners appear to have heard the two 
verses of “ God Save the King” played at 
that station, and also portions, at least, of 
the speech of Mr. Owen Young, President of 
the Board of Directors of the General 
Flectric Company. WHAZ, the station of 


the Rensselaer Polytechnic Institute, Troy, 
N.Y. comes next in respect of its reception, 
and the remaining honours are shared more 
or less equally by some six other stations. 
Of the British transmission test on 
November 28th, the reports are less grati- 
fying. On this occasion Senatore Marconi 
broadcast a personal message, but it appears 
that this was imperfectly heard on the other 


The aerial system of WMAF at South Dartmouth, 
Mass. 


. 


side in some districts owing to interruption 
by American broadcastingstations. Senatore 
Marconi spoke of his recent experiments 
with short wavelengths and prophesied 
secret transmission by their use in the 
future. A short speech by Monsieur 
Georges Carpentier was also broadcast. 
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The aerial arrangement of WHAZ, the broadcasting station of the Rensselaer Polytechnic 
Institute at Troy, New York. 


The apparatus room at WHAZ. The power unit is on the left, and the oscillator 
equipment in the centre. 
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School Wireless Banned in Worcestershire. 

Instructions have been issued to the head 
masters of Worcestershire elementary schools 
to remove existing radio apparatus on their school 
premises. 

This step has been taken, it is stated, in con- 
sequence of damage done to property and danger 
arising to school children through climbing on 
roofs of schools to inspect aerials. We think it 
would have sufficed in the circumstances if school- 
masters exerted their authority to keep their 
pupils out of danger. The new measure appears 
rather drastic and will deprive scholars of a form 
of practical study which could only be to their 
advantage. 


Relay Broadcasting Station for Edinburgh ? 

Much interest has been aroused among wireless 
workers in Edinburgh by a local request for a 
relay broadcasting station in the district. Bailie 
J.D. Philips Smith, in the Edinburgh Town Council, 
has given notice of motion that the Lord Provost's 
Committee should be asked to consider and report 
as to the advisability of urging the Postmaster- 
General or the B.B.C. to instal such a station, 
thus extending the use of crystal sets in the city. 


The Sheffield Relay Station. 

Mr. S. Charmas, of Ascot, reports that on Monday, 
November 26th, he picked up the Sheftield Relay 
Broadcasting station on 300 metres, the strength 
being R 3. He was using a three-valve set. 


A New York Wireless Wedding. 

An enquirer on the telephone recently asked 
the authorities of one of the New York Broadcasting 
stations if the Wedding March could be played 
by the station orchestra on the following day, 
when he was to be married. ` *‘ Norry,” was the 
reply, “ but we haven’t an orchestra to-morrow. 
Why not postpone the marriage a day, and we'll 
see what can be done for vou?” This suggestion 
was agreed to, and the Wedding March was duly 
broadcast as desired, two days later. 


A New Irish Radio Society. 

It is proposed to form a Radio Society for Tip- 
perary provided that sufficient support is forth- 
coming. All interested in the advancement of 
the amateur cause in the district are asked to 
communicate with the Rev. E. Mackay, C.C., 
Gurtnahoe. or Mr. Joseph P. Coffey, Abbeyville, 
Fethard, or with Mr. Harold Goldsbrough, Shaftes- 
bury House. Fethard, Co. Tipperary. 


The ‘‘ Crystavox ’’ Loud Speaker. 
With reference to the “ Crystavox `“ loud speaker 
exhibited by Messrs. S. G. Brown, Ltd., at the 


recent All-British Wireless Exhibition, we have 
been asked to correct a current impression that 
this instrument is actually on sale at the moment. 


- Owing to the large amount of experimental work 


which has been necessary to bring the loud speaker 
to perfection, the makers (Messrs. S. G. Brown, 
Ltd.), regret to state that they will be unable to 
make deliveries for at least another two or three 
weeks. 


An Interesting Model. 

One of the outstanding publicity features at 
the All-British Wireless Exhibition at the White 
City was the large illuminated model of the R.I. 
Transformer. The interest taken in this model 
from a publicity point of view has induced the 
manufacturers, Messrs. Radio Instrumente, Ltd., 
to have a number of similar models built, and these 
will be available to prominent dealers in various 
parts of the country for window display during 
the Christmas season. 

From the same firm we have received an at- 
tractive catalogue of their wireless apparatus for 
every purpose, ranging from simple crystal receivers 
to elaborate valve sets and every type ‘of component 
and accessory. 


FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER 5th. 

East Ham and District Radio Society. At 7.30 p.m. 
Church Army Social Centre, Barking Road, E.C. 
“ Multi-Valve Sets.” 

Barnet and District Radio Club. At 8 p.m. At the Radio Club 
Room, Bells Hill, Barnet. Lantem Lecture: ‘ The Manu- 
facture and Operation of the Cossor Valve.” By Mr. W. J. 
Jones. ; 

B.T.H. Recreation Club, Rugby. At 7.30 pm. At the Caldecott 
Girls’ School, Church Street. Lecture: * Design of Broadcast 
Receivers.” By Mr. W. Forbes- Boyd. 

Wireless Society. At 7.30 p.m. 
Wiring Diagrams." By Sergeant Bunter. 

and District Radio Society, At 117, George Street. 
Business and Infonmnal Mecting. 

Manchester Radio and Scientific Society. At 7 p.m. At 16, 
Todd Street. Lecture by Mr. Hand. 


THURSDAY, DECEMBER 6th. 

Derby Wireless Club. At 7.30 p.m. Lecture: 
I have Tried.’ By Mr. F. Harrison. 

Informal Meeting. 

Society. At K pm. At Hitchin Road Boys’ 
School. Lecture: The Care and Maintenance of Accumu- 
laters.” Ky Mr. H. S. Barber. 

Hackney and District Radio Society. Lecture: * The * Popular 
Wireless ° Combination Set.” By Mr. G. V. Dowding, A.C.G.I. 

Radio Society. Lecture: ‘ The Phig and Jack Method 
of Switching Multi-Valve Sets.” “By Mr. Bland-Flagg. 


FRIDAY, DECEMBER 7th. 
Wembley Wireless Society. At 8 pin. At Park Lane 
Lecture: ‘ The Valve.” By Mr. W. E. Wallis. 


Sheffield and District Wireless Society. At 7.30 pm. At the 
Dept. of Applied Science, St. (cores “Square. Practica] Work. 


At the 
Lecture : 


Lecture: ‘ Circuit 


“Some Gadgets 


School. 
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FORTHCOMING EVENTS (continued). 


FRIDAY; DECEMBER 7th. 

Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane ULM, 
Church Schools, Lecture: * Atomic Physics." By Prof. 
R. Whiddington, M.A., D.Sc. > 

Norwich and District Radio Society. At 8 p.m. 
Mecting and Election of Officers. 


SATURDAY, DECEMBER 8th. 
Borough of Tynemouth Y.M.C.A. Radio and Scientific Society. 


Visit to Ashington Colliery for Wireless Experiments. 


: MONDAY, DECEMBER 10th. 
Kingston and District Radio Society. lectum: ©“ Methods of 


Production of High Tension Currents for Spark and C.W. Trans- 
mission, X-Rays, ete.” By Mr. W. Hamilton Wilson, M.LF.E. 


TUESDAY, DECEMBER 11th. 


Plymouth Wireless and Scientific Society. At S pm. At the 
Y.M.C.A. Building, Old Town Street. Lecture: * Coil Winding.” 
Mr. P. M. Fowler. 


Calls Heard. 
Stratford, E.1s. 
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28H, 28Z, 2 VW, 2 WA, 2XP, 2 ZG, 2 ZU, SFD, 5GL, 568, 
5 HT, SIK, SNP, 50T. 5QV, SRB, SRD, SRI, SRY, STG. 
5 US, 5XX, 6GV, 6 KE, 6MD, 6 6MS, 6 OY, 688, 6 TM, 
8 AG, 8 BA, 8 BV, 8BQ, SCD, 8 CM, 8 DN, 8DX, 8 XX, v AA. 
0 DV, v MN, o MU, 0 ONY, 0 WQ, v XO, v XP, PCTY, 7 GB, 
7 ZM, 1 AL 1 BQ. (1—v.—1). (Francis W. Garrett, 6 XL). 
M te. 

2 FQ, 2IF, 2IL, 2 MR, 2 MS, 20D, 20M, 2 QN, 2 QQ, 2 RH 
5LP, 5 PU, SVR, 5 ZR, 6IM, 60Z. (J Byers, 6 TU). 
Belfast. 

‘2 AD, 2 AB, 2 CW, 2 FU, 2 HF, 2 LG, 2 MG, 2 IP, 6 BG, 5 FS, 
5 RT, 5 WR, 8 ZZ, 8 BG, ONY. (F. R. Neill. 

Broadcasting. 

REGULAR FROM THE 


PROGRAMMES ARE BROADCAST 
FOLLOWING EUROPEAN STATIONS : 


GREAT BRITAIN. 

LONDON 2 LO, 363 metres ; MANCHESTER 2 ZY, 370 metres ; 
BIRMINGHAM 5 IT, 423 metres; CARDIFF 5 WA, 353 metres ; 
NEWCASTLE 2 NO, 400 metres; GLASGOW 5 8C, 415 metres ; 
ABERDEEN 2 BD, 1:97 metres ; BOURNEMOUTH 6 BM, 455 metres. 
Regular daily programmes. Weekdays, 11.30 to 12.30 p.m. 
(2 LO only), 3.30 to 4.30 p.m., § to 10.30 p.m. Sundays, 3 to 5 p.m., 
5.30 to 10.30 p.m, 

CE. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.5 a.m. (Thursday and Friday), 11.15 to 
11.30 aan., Time Signal and Weather Forecast; 12.0 noon, Live- 
Stock prices; 3.40 p.m. (Saturday excepted); Financial report. 
5.30 pom. (Saturday excepted) Bourse Closing Prices; 6.10 p.m., 
Concert or Address ; 7 p.m., Weather Forecast ; 7.20 p.m. (Sunday), 
Concert and Address; 10.10 p.m., General Weather Forecast. 

` d . . 


: ARIS ( e . : 
‘ Radiola ’’), 1,780 metres. Daily, 12.30 p.m., Cotton, Oil 
and Cafe Prices, News, Concert ; 1.45 p.m., First Bourse Report ; 
4.30 p.m., Bourse Closing Prices; 4.45 p.m., Concert; 5.45 p.m., 
News and Racing Results; 8.30 to 9.30 p.m., News; 9.10 p.m., 
Concert ; ro p.m. to 10.45 p.m., Radio Dance Music. 
ECOLE SUPERIEURE des Postes et 450 metres 
3.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to 10 p.m. 
(Tuesday and Thursday), Tests (Music, etc.) ; 2.30 p.m. to 7.30 p.m. 
(Saturday), Tests (Music, ete.). 
» YN, 3,100 metres, 
Gramophone Records. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. 1 p.m. to 5.30 p-m., Meteoro- 
logical Forecast ; wa (Tuesday), Concert, 


Dailv, 9.45 a.m. to 10.15 aam., 


BRUSSELS í o Electrique ”) 410 metres. Daily, 4.30 p.m. 
to 9.30 p.m., Concert. 
HOLLAND. 
THE HAGUE, PCGG. Temporarily suspended. 
THE HAGUE (Heussen ), PCUU, 1,070 metres. 


9.40 to 10.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ; 
7.45 to to hay (Thursday), Concert. 
THE GUE (Velthuisen), PCKK, 1,070 metres. 


9.40 p.m. (Friday), Concert. 
IJMUIDEN Mid delraad), 


8.40 t p C t 
.40 to 9.40 p.m., Concert. 


PA 5, 1,100 metres (Irregular). 10 to 11 a.m., 
Concert; § to 6.30 p.m., Concert ; 8.10 to 9.10 p.m., Concert. 


8.40 to 


1,050 metres. Saturday, 


D 
LYNGBY, OXE, 2,400 metres. 7.30 p.m. to 8.45 p.m., Concert 
(Sunday excepted). 
), L.P., 4,000 metres. (Sunday). 
10 to 11 a.m., Music and Lecture ; 2,700 metres 1r a.m. to 12 noon. 
Music and Lecuture, Daily, 4,000 metres, 6 to 7 a.m., Music and 
Speech ; 11.30 a.m. to 12.30 p.m., Music and Speech ; 4 to 4.30 p.m.. 


News. 

ALDE, 2,930 metres. 
and Concert; 7 to 8 p.m., Address an 
Saturday), 5.30 to 6.30 p.m., Concert. 


CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 7 a.m., 11 a.m. and 3 p.m.. 
Meteorological Bulletin and News ; 4,500 metres, 9 a.m., 2 pan.. 
and 9 p.m., Concert. 

KBEL (near Prague), 1.000 metres. 


Meteorological Report and News. 


Daily, 12 to 1 p.m., Address 
Concert ; (Thursday and 


Daily, 6.20 p.m., Cancet, 


SWITZERLAND. 
GENEVA, HB 1 (Radio Club de Genève). Temporarily suspended. 
LAUSANNE, HB 2, 1.100 metres. Tuesday, Thursday, Saturday. 
4 pm., Concert; Monday, Wednesday, Friday and Satunlav, 


7 pm., Concert, 
SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular). 12 to ıt p.m., Tests. 
MADRID, PTT, 400 to 700 metres. 4 to s p.m., Tests. 
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Radio Society of Great Britain. 


_Important: The Annual General Meeting. 


The Annual General Meeting of the Radio Society 
of Great Britain will be held on Wednesday, 
December 19th, at 6 p.m. (Tea at 5.30), at the 
Institution of Electrical Engineers. This will 
be a business meeting, and it is hoped that as large 
a number of members as possible will arrange 
to attend. 


Transmitter and Relay Section. 


During the week ending the 25th November, 
many members of the Transmitter and Relay 
Section were endeavouring to work relays. This 
was the first attempt at forming organised chains 
of communication, Acting on experience gained 
in the preceding tests, the chains were formed when 
possible of members resident within 50 miles of 
each other. The results show that it is not easy 
to establish perfect relay communication. It is 
a striking fact that several of the stations which 
are received well at considerable distances --e.g.. 
in France, Holland and even Switzerland---cannot 
always be heard for certain at distances of only 
50 or 100 miles. 

Concurrently with the Franco-British tests, 
arrangements have been made with the Cercle 
Verviétois d'Etudes Radioelectrique to listen-in 
for signals on about 440 metres which will be sent 
out by members of the Transmitter and Relay 
Section early in December. 

Reports regarding the reception of the French 
amateur signals are being received and the sul stance 
of these will be pub ished after the conclusion of 
the tests. 

The views of the members of the Section are 
invited on the transmissions of calibration waves 
recently arranged. It is desired to ascertain the 
extent to which these are made use of, and their 
value to members. 


Electrical Steering of Aeroplanes. 


We are asked to announce that members of the 
Radio Society of Great Britain who desire to attend 
the lecture which will be given by Mr. John Gray, 
B.Sc., of the Institution of Aeronautical Engineers, 
on ‘ Leader Cable Systems for Electrical Steering 
of Aeroplanes,” at the Roval Society of Arts at 
7.30 p.m. on December [4th, should send a post- 
card to the Hon. Secretary of the Radio Society, 
Mr. L. MeMichael, 32, Quex Road, West Hampstead. 


The Wireless Exhibition. 


At a recent Committee meeting of the Radio 
Society of Great Britain, votes of thanks were 
passed to the organisers of the All-British Wireless 
Exhibition, Messrs. Bertram Day & Co., and the 
National Association of Radio Manufacturers, Ltd.. 
tor having given facilities for the R.S.G.B. stand. 
The interest taken in the apparatus sent in for 
competition by the Affiliated Societies was gratify- 
ing to those who made the arrangements. The 
first prize was actually won by Mr. J. H. Reeves. 
of Kensington Wireless Society, but as this gentle- 
man is on the Committee of the R.S.G.B., repre- 


senting one of the groups, he wishes the prize to 
he taken by the next best selected exhibit sent in 
by a member of the Woolwich Rado Society. 

The second and third prizes go respectively to 
members of the Sydenham and Forest Hill Radio 
Society, and the Maidenhead and District Radio 
Society. 

The judging was done by Dr. W. H. Eccles, 
assisted by a small committee, and the awards 
will be made by the President at the Annual 
General Meeting on December [9th. 

It was estimated that no dess than 20.000 
people actually passed through the stand of the 
R.S.G.B. and examined the exhibits. 

Votes of thanks were accorded to the Schools 
Radio Society for exhibits, and a special prize 
was awarded to Catesby., of Mill Hill School for 
a cleverly constructed recording set. 

The Radio Research Board sent in at the request 
of Dr. Eccles an interesting selection of charts 
relating to atmospheric observations, which were 
much appreciated. 

Messrs. G. G. Blake, J. H. Reeves, M. Child, 
F. Stanley, and Major W. H. Hamilton deserve 
the best thanks of members for their energy in 
contributing to the success of the Radio Society 
stand. j 
Proposed Society for Golder’s Green. 

Sufficient support now being forthcoming. a 
meeting has been called to form a Golder’s Green 
Radio Society, to ke held on Wednesday, December 
5th, at 8.30 p.m.. at 17, The Grove, Golder’s Green 
(off Golder’s Green Road). The chair will be taken 
by Mr. J. H. Reeves, M.B.E.. on behalf of the 
Radio Society of Great Britain. 

It is hoped that all interested will make a special 
effort to attend, and it ts requested that those 
who propose to do so will telephone Hampstead 
3792. 


Correspondence. ` 


To the Editor of THE WIRELESS WORLD AND 
Ravio REVIEW. 
‘*L’Ecole Superieure ’’ on a Crystal. 

Sır. --Whilst. listening in last night on a zincite- 
hornite crystal, at about 9.37 p.m., during the 
time all B.B.C. stations were transmitting the 
“late news ” from London, I was surprised to hear 
some music on about 450 metres wavelength. 
As it quickly faded away, I turned on my valve set 
and tuned it in to the same station, which sub- 
sequently proved to be “Ecole Supérieure des 
Postes et Télégraphes.” I should very much like 
to know through your valuable journal if this 
station has ever been heard before so far north 
as Halifax on a crystal. 

Later in the evening, from 10.45 to ll p.m., 
I heard it again quite well. 

l also heard 6 BM, 5 SC and 5 NO at various 
times, but due to fading, speech was only 
readable occasionally. 2 LO cam in at readable 
strength all the evening. 


Halitax. H. WHITAKER. 
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DISTORTION IN RADIO TELEPHONY 


By H. A. Tuomas, M.Sc. 
DISCUSSION (continued from p. 293 of previous issue). 


‘Captain Ainslie. 

The last speaker mentioned some practical 
points, and that has overcome my natural shyness, 
and has emboldened me to address you for the 
first time at one of these meetings. He spoke of 
tho application of a high resistance across the 
transformer—I forget whether he put it across 
the secondary or primary- -as having a beneficial 
effect. I have. for the last week or two, been getting 
considerable benefit from a tuned secondary to 
the low frequency transformer. I put in a condenser 
which runs up to somewhere in the neighbourhood 
of about two to three microtarads, and it has a 
really striking effect. You can, for example, 
tune in to the very bass quality of a bass voice, 
and you can tune out some of the screeching 
quality of a soprano voice: you can differentiate 
between the oboe and the clarionet, and it does a 
great deal to enable you to hear the instruments 
as the composer of the music originally intended 
they should be heard. Another point has always 
struck me-—I have never really understood it, 
and perhaps I may be allowed to ask for an ex- 
planation -and that is why distortion should be 
so much less objectionable, or rnuch less in evidence, 
from distant stations. I am about seven miles 
from 2 LO, but when we have a simultaneous 
broadcasting 1 get a distinctly better quality 


from Glasgow. [ want more amplification, of 
course. Why is it, when one is using a high fre- 


queney amplifier and two low frequency valves, 
there is less distortion than when using only just 
the amplifier or one stage of low frequency ? Is 
it that the overtones, which are so troublesome 
often, are dimmed by transmission through the 
ether, or has it something to do with the initial 
amplitude of the waves as they strike the aerial ? 
I ask because | get a neighbouring broadcasting 
station more pleasantiv with no aerial than with 
the ordinary outdoor serial. 


Mr. Blake. 

It has given me very much pleasure to hear 
the paper to-night, and L think we have to thank 
the lecturer for the enormous amount of work he 
has put into it. It has heen a most useful paper. 
There are one or two questions which I should 
like to ask. Has the lecturer tried out any experi- 
iments or plotted any curves with the Thomas 
glow discharge microphone; and if so what 
results has he obtained. This microphone was 
described some time ago in an American journal, 
and had been used for broadcasting in America. 
Also, has he carried out experiments with the Symons 
are transmitter % It would be interesting to know 
if either of these instruments has lessened the 
defects he mentions, also with regard to the vibra- 
tion of the horns. Of course, I expect we are all 
familiar with these effects ; no wonder the speech 
quality is far from perfect. It has come home to 
me particularly this evening when thinking of 
the very small movement of the diaphragm of 


the loud speaking telephone, what a very small 
movement produces the large volume of sound, 
and that when we think of the whole horn vibratins: 
in response in the case of a badly designed horn. 
it might be capable of yiving out very nearly 
as great a volume of sound as the original movement 
in the diaphragm, and it is wonderful that the 
whole of the speech does not get absolutely spoiled. 
I was also interested with regard to the electro- 
static condenser. One similar to that deseribect 
by the lecturer was used some years ago by Dolbear. 
and it is interesting to see that the condenser 
is now brought forward again. There is another 
question | should like to ask, and that is with regard 
to the audio frequency amplification. The re- 


sistance coupled amplifier the lecturer spoke about, 


l take it, was for audio frequency amplification 
eand not radio frequency amplification, because 
I think it has not been proved possible to go much 
below 3,000 metres with a resistance capacits 
coupled amplifier, and I would ask him what 
wavelengths he listened to when he got the results 
mentioned. L have very much pleasure in thanking 
the author for his paper. 


The President. 

The paper that we have heard read to-night 
Was a very deep one, and the discussion has been 
a very good one. I have been very delighted at 
the amount of insight and information conveyed 
by all the. speakers. They have covered most 
of the points, and | will, therefore. make only 
very general remarks on the paper. In the first 
place, is it not marvellous that because somebody 
is moving with the voice a small diaphragm, 
a lot of other diaphragms distributed all over the 
country are moving at the same speed and at 
approximately proportional frequencies at various 
distances ? A few years ago, if asked is it possible 
to make a piece of metal move at speeds of 1,000) 
or 2,000 cycles per second at reasonably pro- 
portional amplitudes to the amplitudes at the 
place of origin, we should have said it was impossible, 
and l join with the audience in feeling disappomtecd 
that the author has attacked this wonderful 
performance we all admire. But he has done it of 
set purpose in order to emphasise lis points. 
Exaggeration is usually the best method of emphasis. 
and | know he has been taking that standpoint. 
As a fact, right up to the stage where he reaches 
the high frequency circuits, he deals with what is a 
commonplace in ordinary line telephony, which is, 
after all, pretty good. In the ordinary line tele- 
phony we have usually a carbon microphone. 
we have one of these bad diaphragms he describes, 
with all these natural frequencies and = other 
defects, we have transformers with iron in them 
at both ends, and vet we get through the diaphragm 
at the receiving end speech so good that most 
of us ean recognise the voices of our friends 
when they speak over the telephone. After all. 
that is a very creditable performance, and when the 
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author points out all these troubles that have worried 
him, we discount them by thinking of the wonderful 
performance that the line telephone gives up to 
that stage. The high frequency circuits provide 
other troubles. The antenna itself provides troubles. 
If it is sharply tuned, an antenna will resonate better 
to the frequency of the carrier wave than to that 
«of the side band waves which we know are necessary 
in telephony, and therefore you get distortion in 
the act of radiation. Then the author alluded to 
<listortion by the medium. There is very likely 
to be distortion in the medium. The medium is 
-one that appears to transmit different wavelengths 
at different speeds; the mathematical physicists 
would call it a dispersive medium. Therefore one 
expects high frequencies to travel at different 
speeds than low frequencies. I was speaking to 
Captain Round the other evening, and he was 
deseribing the enormous distortion they used 
to get, and still get, in speaking from England to 
Holland at night on the short wavelength, and he 
said that distortion was so dreadful at times that 
the understanding of speech was utterly impossible, 


AMPLITUDE 


FREQUENCY 
A B 


and he suggested—and | think it is a very ingenious 
suggestion—that because the medium through 
which the waves travel is a dispersive medium, 
in which the high frequencies travel at a different 
speed from the low frequencies, therefore the upper 
tones of the speech arrive before or later than— 
I forget which—-the lower tones; it js just as if 
the piccolo of a band were heard a bar ahead 
of the bassoon. He suggests that this is the cause 
of the distortion produced by the medium, and it is 
very possible, it seems to me. There is another 
point where the distortion comes in prominently ; 
it was noticed long before the war, when telephony 
was in its infancy—it was noticed first in Germany. 
It was found that if the circuit were highly selective, 
then there was distortion because the receiving 
antenna favoured one wave more than another. 
If vou have a carrier wave of a million, and trans- 
mit a note of 1,000 frequency, then there is a 
high frequency component present carrying that 
note, and its value is one million and one thousand. 
If the receiving antenna is sharply tuned, it re- 
eeives one million better than it receives a million 
and a thousand, and better than it receives one 
million and five hundred, and, in fact, all these 
frequencies are received with different strengths. 
A resonance curve of an ideally sharp receiving 
system is shown in Fig. A. 

It is an exceedingly steep curve, and I have 
exaggerated it to make my point clear. If the 
receiving system is tuned to a million, then a million 
and a thousand might be reproduced only by a 
very small amount; a million and five hundred 
would be reproduced stronger, and a million stronger 
still. The reproduction of distortion by that 
means was well known before the war. But since 
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the boom in broadcasting in America, filter circuits 
are being designed, as Mr. Coursey mentioned, 
with which you get the shape of resonance curve 
given in Fig. B, so that one million comes in 
the centre, and one million and three thousand also 
comes on the flat portion of the curve (on A and B) 
and therefore everything is produced with about 
equal intensity. I wish that some of our experi- 
menters in this country would turn their attention 
to this matter because it may be the next movement 
in the direction of improving the receiving of 
speech and of music. One of the speakers remarked 
on the width of the wave band required for broad- 
casting. It is interesting to notice that in New 
York one of the newest of the broadcasting stations 
set up by the Radio Corporation has got a single 
antenna on the top of a high building, excited by 
two circuits. One circuit is, I think, on a 400 
metres wavelength. That sends out classical 
music—-what they call in America the highbrow 
stuff (laughter)—and the other circuit, working 
on the same aerial, is 450 metres in wavelength, 
and is sending out jazz and other popular items. 
In New York, and in the district all round, anybody 
who likes appears to be able to tune to one or the 
other of these, and pick out either concert, accord- 
ing to taste. That shows that 50 metres of wave- 
length is ample difference for separating stations 
in the same neighbourhood, and that answers 
one of the questions which was raised. I will not 
take up any more of your time, but will ask the 
author to reply to the discussion. 
(To be concluded.) 


A VARIO-TRANSFORMER. 


A variometer with a double set of windings, as 


247, November 21st issue, 
(Metropolitan Vickers, Ltd. 


explained on page 
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Societies marked with an asterisk are affiliated to the Radio Society of Great Britain. 


SHEFFIELD AND DISTRICT WIRELESS 


80 š 

On November 2nd, Mr. C. F. Newton 
Wade, the Postmaster-General of North 
Borneo, and one of the Society's Vice- 
Presidents, delivered an address on 
“Wireless in the Far East.” The 
excellent lantern-slides which the lecturer 
exhibited showed the difficulty of laying 
ordinary land-lines through the dense 
tropical jungle, and made manifest the 
extreme utiity of wireless telegraphy 
in such circumstances. 

As might be expected, continuous 
wave working was very much superior to 
spark transmission systems, ‘said the 
lecturer, and was being increasingly 
adopted in the Far East. 

on. Sec., R. Jakeman, “ Woodville,” 
Hope, near Shefħeld. 


THE WOOLWICH RADIO SOCIETY.’ 

Mr. Bartle, of Blackheath, spoke, on 
October 31st, on the possibility of running 
a wireless station entirely frem the electric 
mains (A.C.), frst giving details how 
to make a transformer to transform the 
A.C. current either up for H.T. supply 
or down for L.T. Dealing with rectifiers 
for H.T., the lecturer gave details of 
an electrolytic type, which he had found 
most efficient. Methods of smoothing 
the rectified current were then touched 
upon, and the lecturer claimed that with 
sufficient capacity all trace of ripple 
could be wiped out, both in receiving and 
transmitting sets. 

The Society holds meetings every 
Wednesday evening, 7.30 to 10 p.m. at the 
Y.M.C.A., Thomas Street, Woolwich. 
Wireless enthusiasts in the neighbourhood 
are cordially invited to attend. 

Hon. Sec., H. J. South, 42, Greenvale 
Road, Eltham, S.E. 


AFFILIATED SOCIETIES OF 
RKSHIRE. 


YO 

A well-attended mecting of delegates 
from afhliatcd socicties in Yorkshire met 
at the Guildford Hotel, Leeds, on Saturday, 
October zoth. The question of the re- 
constitution of the Radio Society of 
Great Britain was discussed, and a small 
committee was appointed to draw up a 
scheme for submission to a further 
Mecting. 

omun ation should be addressed to 
the Hon. The Huddersfield Radio 
Society, ae John William Street, Hudders- 
field, or The Halifax Wireless Club, 
26, Glen View, Halifax. 


THE NORTH MIDDLESEX 
WIRELESS CLUB.” 

The question of the desirability of 
closer co-operation between the Radio 
Socicty of Great Britain and its affiliated 
societies was discussed at the meeting 


of the North Middlesex Wireless Club 
at Shaftesbury Hall, Bowes Park, N., 


on October 31st. Mr. J. H. Reeves, 
the representative of the extra Metro- 
politan Wircless Socicties, explained to 
the members the advantages of unity 
from the wireless experimenter’s point 
of view. 

Mr. N. F. Scaife then gave a lecture on 
" The Manufacture of Wireless Valves.” 
The lecturer, who is engaged professionally 
in the manufacture of a well-known 
valve, presented a very lucid and interest- 
ne account of the various processes 

employed during the making of the 

ew Aladdin's Lamp ” as it has been 
called. j 

The Hon. Sec. will be pleased to hear 


from those desirous of becoming members 


of the Club. 
Hon. Sec., H. A. Geen, 100, Pellatt 
Grove, Wood Green, N.22. 


THE FULHAM AND PUTNEY RADIO 
SOCIETY.” 


On November 16th, an interesting 
informal discussion took place on the 
design of some modern component 
parts which had becn tested. 

It was agreed that the Club’s five-valve 
set and other apparatus, such as batteries, 
loud speaker, etc., should be lent to 
members for the nominal fee of 1s. to go 
towards the Club's funds. 

Hon. Sec., H. Finlay, 169, New King’s 
Road, S.W.6. 


THE RADIO SOCIETY OF HIGHGATE.” 

A lecture was given on November 2nd, 
by Mr. G. A. V. Sowter, B.Sc., on the 
subject of “ Rectifiers.” Mr. Sowter 
outlined the relative merits of an alterna- 
ting and a direct current supply from 
the lighting mains from a wireless point 
of view. An explanation was also given 


‘of the smoothing action of inductances 


and condensers when used as filters to 
convert a pulsating unidirectional current 
or voltage into a smooth direct current 
or voltage. Mr. Sowter then dealt with 
rotary converters, and details were given 
of how to use a “ Voltalite” cycle 


generator for this A 

On November gth, Mr. F. G. S. Wise 
lectured on ‘“ The Growth of a Trans- 
mitter.” In the course of his remarks 
Mr. Wise urged experimenters to regard 
the possession of a transmitting licence 
as a privilege, and to value that privilege 
very highly. 

On November 16th a sale of apparatus 
was held. A large number of members 
brought along apparatus which, although 
in good condition, they did not wish to 
be encumbered with. The result was a 
very fine display, putting the White Cit y 
Exhibition quite in the shade! 
brisk sale was maintained throughout 
the evening, and the Club funds benefited 
quite handsomely. (Ten per cent of the 
takings were han ed over to the Treasurer). 

Members are reminded that on and after 
November 30th the Society's headquarters 


will be moved to Edco Hall, 270, Archway 
Rodd, where meetings will be held every 
Friday at 7.45 p.m. Ba era 
of the Society may be obtained from the 
Hon. Sec., J. F. Stanley, B.Sc., A.C.G.L., 
49, Cholmeley Park, Highgate, N.6. 


WEMBLEY WIRELESS SOCIETY.” 

On Friday, November 16th, Mr. L. V. 
Gordon, B.Sc., gave an instructive paper 
on *' Distortion.” 

The lecturer opened with the rudiments 
of sound, and explained the principles 
of ether wave transmission. Comparison 
was made between crystal and valve 
detectors and the causes of distortion due 
to amplifying valves were described. 
A constructive discussion ensued 

Hon. Sec., W. R. Mickelwright, 10, 
Westbury Avenue, Wembley, Middlesex. 


HONOR OAK PARK RADIO SOCIETY. 

A lecture on “ Dual Amplification ” 
was given by Mr. J. C. Macvey on Novem- 
ber 16th. 

The lecturer drew out various reflex 
circuits, and explained the principles of 
the system, following with a description 
of the design and making of his own 
two-valve set, which he proceeded to 
operate, using the outdoor aerial 
indoor aerial, and finally with both 
aerials and carth entirely disconnected, 
using a tin plate in the lid of the cabinet. 
The tone of the music on the Society's 
Ampon loud sepaker was particularly 

owing to the crystal detection 
incorporated in the circuit. 

Hon. Sec., G. J. Price, 22, Honor Oak 
Park. 

PETDER ERITH AND DISTRICT 
RADIO 8 C SOCIETY. 

On Monday, November 12th, the 
secretary continued his elemegtary lec- 
tures on radio work, the subject for the 
evening being" Capacity and Inductance.”” 
These two important quantities formed 
the basis of wireless as generally under- 
stood, and the lecturer observed that it 
was ‘impossible for anyone to make 
progress in wireless or allied phenomena 
unless he made himself thoroughly 
acquainted with these fundamental 
principles. 

On Wednesday, November 14th, the 
members at rse instruction were 
Riven a novel method of determining 
the correct timing and spacing, ae is 
of the utmost importance in good Morse 
signalling. 

On Friday, November 16th, My. A. H. 
Norman gave a lecture on è Faults in 
Receiving Circuits.” After detailing tbe 
most common faults likely to be met with 
in simple crystal circuits, the lecturer 
proc with faults in valve circuits, 
and their remedies. A discussion 
followed, during which several members” 
difficulties were satisfactorily solved. 

Hon. Sec., S. G. Meadows, 110, Bexley 
Road, Erith, Kent. 
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SHIELDS AND DISTRICT 
RADIO CLUB.” 

A visit was recently paid by the 
members to the Marconiphone showrooms, 
Newcastle-on-Tyne, where an enjoyable 
evening was spent. Several of the 
Marconi Company’s broadcast receivers 
were demonstrated, reception from the 
local broadcasting station (§ NO) being 
excellent, both as to quality and strength. 
Although the attendance was poor, those 
members who were present keenly appre- 
ciated Mr. R. B. Armstrong's talk. 

Meetings of this Club will be held every 
Thursday evening in future, commencing 
at 7.30. 

Those interested in wireless in the 
district are urged to become members, 
and are cordially invited to the Club 
room, at 34, King Street, any Thursday 
rvening. 

Hon. Sec., W. Smith, High Dock House, 
south Shields. 


CIETY.* 

Mr. L. J. Woods, the Hon. Secretary of 
the Halifax Wireless Club, on Wednesday, 
November 21st, gave his talk on *‘ Wireless 
Circuits.” This wasillustrated by lantern 
slides, and proved of great interest to all 
present. The lecturer dealt with all types 
of circuits in a very lucid manner, and 
explained the advantages and disadvan- 
tages of each particular “‘ hook-up" in turn. 
The lecturer recommended the neutrodyne 
tor efficient and selective working. A 
cordial invitation to all amateurs is 
extended by the above Society. Meetings 
are held every Wednesday, at 7 p.m., at 
headquarte.s. 

Hon, Sec., G. A. F. Mercer, 116, Burton 
Road, Withington, Manchester. 


SHEFFIELD AND DISTRICT 
WIRELESS SOCIETY.* 

On Friday, November 16th, the Society 
again welcomed Mr. J. Hollingworth,M.A., 
oat the staff of the National Physical 
Laboratory. Mr. Hollingworth delivered 


an exceedingly fascinating and instructive 
ecyure on “* Amplifiers,” a subject upon 


which he is an acknowledged authority. 
He explained very fully the causes of 
distortion and of the production of 
oscillations in amplifiers, and showed how 
amplifiers may be stabilised. 

on. Sec., R. Jakeman, * Woodville,” 
Hope, Shetheld. 


THE LEEDS RADIO SOCIETY.* 

On November gth Mr. J. Croysdale 
lectured on ‘“‘ Experimental Station § US,” 
describing various aerial and earth systems 
that had been used. The antenna design 
was primarily governed in this case by 
transmission, reception being invariably 
effected by means of frame or other indoor 
aerials. § US works at a maximum power 
of 10 watts on I.C.W., on wavelengths 
150 to 200 metres. Dutch amateurs are 
easily worked. For reception the single 
valve Armstrong super is usually practised 
with a four-foot frame. U.S. amateurs 
and broadcast traffic had been logged. 


An instructional meeting was held on 
November 16th. Mr. R. E. Timms (Hon. 


Treasurer) described his three-valve 
receiver, which gives excellent results. 

On November 23rd the discussion was 
continued upon Mr. W. G. Marshall’s 
paper, read at a recent meeting, on the 
subject of ‘‘ The Propagation of Electro- 
magnetic Waves.” earty support was 
given to the discussion, which Mr. Marshal] 
very ably,led. 

Hon. Sec., D. E. Pettigrew, 37, Mex- 
borough Avenue, Leeds. 


THE WIRELESS SOCIETY OF HULL 
AND DISTRICT.* 


The Society continues to make progress, 
although the advent of new members 
would be acceptable. Two lectures have 
been recently delivered by Mr. Atkinson 
(of the Igranic Electric Co., Bedford) and 
the President, Mr. C. B. Snowden, the 
subjects being respectively ‘“‘ The Screen- 
ing of Aerials and the Construction of a 
Five-Valve Set” and ‘‘ The Care of 
Accumulators.”” Mr.G. E. Steel recently 
described a new wavemeter acquired by 
the Society for the benefit of members. 
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On November 16th Mr. W. J. Feather- 
stone gave an interesting lecture on 
“ Relays in Line Telegraph Working.” 

New members will be welcomed, and 
full particulars will be supplied by the 
Hon. Sec., H. Nightscales, ‘‘ Glen-Avon,” 
Cottingham Road, Hull. 


WESTERN METROPOLITAN 
on OF AFFILIATED 


s. 

A meeting of the delegates from 
Western Metropolitan Affiliated Societies 
was held at 2, Penywern Road, Earl’s 
Court, on Thursday, November 15th. 

The Association is receiving the support 
of the majority of societies in this area, 
and it is expected that the three out- 
standing societies will have assented 
before the next meeting. Arrangements 
are being made for the interchange of 
lectures throughout the societies of the 
Association, and by common consent the 


question of interference caused by trans- 
mitters in the London area wil] be gone 
into with a view to stopping this nuisance 
or at least cutting it down to a great 
extent. The Secretary will be pleased 
to supply particulars to societies of this 
area not yet affiliated to the R.S.G.B., 
and to assist in the formation of similar 
bodies throughout the U.K. 

Hon. Sec., L. Bland Flagg, 61, Burling- 
ton Road, Bayswater, London, W.2. 


NOBTH MIDDLESEX WIRELESS 
CLUB.* 


The above Club held its 127th meeting 
at Shaftesbury Hall, Bowes Park, N., on 
November 14th, Mr. A. G. Arthur being 
in the chair. 

An interesting lecture on “ Wiring’a 
Receiving Panel ” was given by Mr. W, A. 
Savile. After referring to the very com- 
plicated and usually inefficient methods 
adopted by some amateurs in wiring up 
radio apparatus, Mr. Saville explained 
that his object was to demonstrate that 
by the use of a little forethought in the 
lay-out of the components, and by 
“ picking up ” as many points as possible 
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with one wire, a much simpler and there- 
forc more effective system of wiring could 
be obtained, 

The set chosen for demonstration was a 
standard three-valve set with one stage 
each of high frequency and low frequency 
amplification. Mr. Saville took each 
“circuit separately, first completing the 
filament circuits, then the plate circuits, 
and soon, 
dess complicated than the average three- 
valve receiver, and the shortness of all 
high frequency leads was very apparent. 

Hon. Sec., H. A. Green, 100, Pellatt 
Grove, Wood Green, N.22. 


WIMBLEDON RADIO SOCIETY.” 

The winter session of the above Society 
is now in fullswing, and meetings are held 
weekly at headquarters, 59, Church 
Road, Wimbledon, S.W.19. At a special 
general meeting held on Thursday, Novem- 
ber 15th, Mr. W. J. Rawlings was elected 
to fil the vacancy on the committee 
«occasioned by the departure of Mr. E. W. 
Webb for Gibraltar. A special ‘‘ Works "' 
<ommittee of five members was also 
elected to carry out the construction of 
the Society’s receiving and transmitting 
sets. This committee will have the 
advice and assistance of Mr. T. Allison 
(§ PU) and Mr. J. Wood, and it is hoped 
that before long the Society's cal] sign 
(6 JB) will be heard in the ether. 

Some members find that Thursday is 
an inconvenient day for their attendance 
at meetings, and a ballot is to be taken 
an this point. It is probable that Friday 
will be chosen as an alternative. Morse 
practice, under the supervision of Mr. J. 
Wood, has commenced. It may be 
mentioned that the subscription for the 
winter session has been fixed at exactly 
half that for the full year, and intending 
new members should lose no time in 
communicating with the Hon. Sec., 
Mr. @. G. Stokes, of 6, Worple Avenue, 
Wimbledon, S.W.19. 


ILFORD AND DISTRICT RADIO 
SOCIETY.” 


On November 15th Miss Denton 
lectured upon, and demonstrated, the 
“ Reception of Long Distance Telephony." 
Miss Denton showed us what could be 
-done in the reception of some of the little- 
known continental stations, and received, 
among other stations, Prague, whose 
music was made audible to the audience 
on a loud speaker. 

Miss Denton explained the circuit used 
(one H.F., detector and 2 L.F. valves), 
and gave us a checked schedule of the 
times and wavelengths of the European 
transmissions. 

The lecturer was accorded a very 
hearty vote of thanks, and it is to be 
hoped that more ladies will join our ranks, 
as apparently they make good ‘ radio 
fans.” 

Hon. Sec., L. Vizard, 
Gardens, Ilford. 


‘THE NORTH LONDON WIRELESS 
ASSOCIATION.” 

A mecting of the above was held at the 
headquarters in the physics lecture 
theatre at the Northern Polytechnic 
Institute, on Monday, November 19th, 
at 8 p.m. l , 

The lecturer tor the evening having 
heen prevented from attending, the 
‘Club’s newly constructed 2 L.F. valve 
panel was put into operation behind a 
‘crystal detector and various plate voltages 
up to 240 volts, and grid cells were tried 
out, the results being recorded on the 
loud speaker. ; a 

Amplifying from a microphone circuit 
-operated by a gramophone was also tried 
with fair results. Owing to a marked 
difference of opinion on the qan of the 
reproduction, 1t was proposed to have at 
the next meeting a comparison test of 
doud speakers. Six members offered each 


12, Seymour 


The result was certainly much | 


» 
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to bring a different make of loud 
speaker, it being regarded as a good 
opportunity for tracing the fault to the 
weak link in the chain of amplification 
and reproduction. 

The Hon. Secretary would be pleased 
to reccive enquiries regarding the Associa- 
tion from prospective members at the 
Northern Polytechnic Institute, Holloway, 
London, N.7. 

BOROUGH OF TYNEMOUTH Y.M.C.A. 
RADIO AND SCIENTIFIC SOCIETY * 

At a meeting of the above Society, held 
on Thursday, November 15th, Mr. Duncan 
G. Scott gave a lecture upon “ Aerials and 
Earths.” The speaker dealt with this 
subject in a very lucid manner, his 
remarks being much appreciated by all 
present.: 

On Saturday, November 17th, a party 
of members paid a visit to § NO. After 
being shown around the studio and the 
engineers’ control room, the party 
proceeded, under the able guidance of 
the station engineer, to inspect the trans- 
mitting apparatus. The best thanks of 
the Society are due to Mr. E. L. Odhams, 
station director, and to tbe elticient 
guide. 

Hon. Sec., L. L. Sims, Radio Society, 
Y.M.C.A. Buildings, Bedford Street, 
North Shields. 


WEMBLEY WIRELESS SOCIETY.* 

On Friday, November 23rd, Mr. B. P. 
Rossi, President of the junior section, 
gave a résumé of the Society’s activities 
from the time of its inception over twelve 
months ago. The Junior Hon. Treasurer 
and Secretary gave demonstrations with 
their valve sets. 

Hon. Sec., W. R. Mickelwright, 10, West- 
bury Avenue, Wembley, Middlesex. 


TOTTENHAM 8 s 
On Wednesday, November 14th, 
Mr. J. V. Mulholland, of Eustace Watkins, 
Ltd., demonstrated with the ‘‘ Gambrell 
inductance,” and fully explained jts 
good points compared with other types of 
coils, Many questions were asked, each 
of which received a satisfactory reply. 

On Wednesday, November 21st, Mr. 
Neale read a paper on “ Rejector Circuits.” 
Besides showing diagrams of his circuits, 
Mr. Neale gave notes as to their relative 
efficiencies. Unfortunately the most 
efficient circuits, both as regards losing 
unwanted signals and receiving those 
desired, were rather complicated. 

Mr. Snow followed Mr. Neale with a 
brief talk on crystal circuits, after which 
the meeting was opened for general dis- 
cussion and experiment. The Secretary 
has pleasure in announcing that the 
President (Prof. A. M. Low) has kindly 
presented the Society with a Cup to be 
competed for, particulars of which will be 
announced at the next business meeting. 

Hon. Sec., S. J. Glyde, 137, Winchelsea 
Road, Bruce Grove, Tottenham, N.7, 


SALISBURY AND DISTRICT RADIO 
SOCIETY 


A meeting of the above Society was 
held on Thursday, November 22d, when 
Major Hallett gave a demonstration of his 
set. 

A most instructive and = enjoyable 
evening was spent, from which the 
members derived great benefit. Many 
thanks are due to Major Hallett for afl 
the trouble he took in preparing his 
demonstration. 

Joint Hon. Secs., H. F. Futcher. S. W. 
Johnson, 19, Fisherton Street, Salisbury. 


THE WIRELESS CLUB. 

At the fourth annual general meeting 
the word ‘' Experimental” was ruled out 
of the Club’s name. On Friday, Novem- 
ber 16th, Mr. F. W. G. Towers gave a 
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very interesting lecture on ‘ Valves,” 
describing their working and uses. The 
President, Dr. J. R. Ratcliffe, was in the: 
chair. 

Hon. Sec., H. G. Jennings, 133, Lady- 
wood Road, Birmingham, 


ASSOCIATION OF SOUTH 
NORWOOD AND DISTRICT. 

On Thursday, November 15th, at 
headquarters, Mr. J. L. Jeffree (§ FR). 
gave a detailed account of a recent 
visit he had made to 2LO, describing 
the control room, studio and generating 
plant in a thorough manner. 

Mr. E. A. Saunders (6 £F) then opened 
a discussion on “ Reaction.” This 
gentleman is not only a real experimenter. 
but a decidedly good humorist, and his 
outlines of the principles of regeneration 
delighted his audience. 

Hon. Sec., C. H. P. Nutter (5 DB), 
Radio Corner, 243a, Selhurst Road, 
Norwood Junction, S.E.25. 


THE WEST LONDON WIRELESS AND 
EXPERIMENTAL ASSOCIATION. 

At a meeting held on November 13th, 
Mr. W. I. Fair read a paper entitled 
“ Construction of a Buzzing Wavemeter.”’ 

At a meeting held on November zoth, 
Mr. P. Lowry-Mullings read a paper 
entitled “ Crystals for Wireless Recep- 
tion.” This was a paper by Mr. Bal- 
hachett, read before the Janior Institution 
of Engineers on October 26th last. Mr. 
W. Casson then gave a report of the 
meeting which he attended at the Royal 
Society of Arts on November rgth, 
when a lecture and demonstration were 
given dealing with the process of trans- 
nutting and reproducing writing, drawing 
and photographs without wires, by 
M, Edouard Belin. 

Hon. Sec., Horace W. Cotton, 19, 
Bushey Road, Hayes, Middlesex, 


TRE WARRINGTON RADIO ASSOCIA- 


The third meeting of the winter session 
1923-24 took place at Atkinson’s Café. 
Bridge Street, on November 23rd. Mr. 
W. F. Welsby took the chair. 

Mr. W. H. Taylor gave a lecture on 
“ Inductance and Tuning Methods,” 
and hearty appreciation was shown in 
the usual manner. 

Hon. Sec., S. K. Hughes, Stockton 
Mount, Stockton Heath. 


KINGSTON AND DISTRICT RADIO 
SOCIETY. 


At the recent annual general meeting 
of the Society much business relative to 
the amendment of the existing and the 
formulation of new rules found necessary 
from the experience gained during the 
year’s working was dealt with, and owing 
to a reduction in rent it was also found 
possible to decrease subs:riptions. It 
was also decided that a rule should be 
made permitting a member to bring a 
visitor to any of the ordinary meetings. 
and there is every indication that the 
privilege will be well exercised. 

The following officers were elected for 
the ensuing year :—President, Capt. 
S. R. Mullard, M.B.E., A.M.ILE.E.: 
Vice-President, Mr. W. Hamilton Wilscn, 
M.LE.E.; Chairman, Mr. T. W. Bloxam, 
M.I.E.E.; Vice-Chairman, Mr. R. C. 
Older; Hon. Treasurer, Mr. A. A. Woods. 

The Hon. Secretary's report was highls 
satisfactory, and the Hon. Treasurer's 
report and statement of accounts reveale«! 
a gratifying state of affairs, and there wil) 
be a balance in hand of about £5 when 
the outstanding arrears are received. 

Hon. Sec., R. J. W. Lankester, Wander- 
ings Farm, Kingston-on-Thames. 
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This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—-(1) Each question should be numbered and written on a separate 
sheet on one side of the paper, and addressed * Questions and Answers,’ Editor, The Wireless World 
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 
(2) Before sending in their questions readers are advised to search recent numbera to see whether the same 
queries have not been dealt with before. (3) AU questions will be answered through the post.. Those of 
general interest will also be published. (4) Every question, except those under (5) below, should be 
accompanied by a postal order for is., or 38. 6d. for a maximum of four questions, and also the coupon 
taker from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and Answers Coupon will be pluced in the advertisement 
pages of the first issue of every month. This coupon should accompany the question submitted, together with a 
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact 
that a large proportion of the circuits and apparatua described in these answers are covered by patents, 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patents. 

(7) Four questions is the maximum which may be sent in qt one time. ` 


s A.G.S.” (Hailsham) has u receiver in which 
the degree of amplification given by the L.F. valve 
is not satisfactory. He describes certain effects 


pressed in 


“ kilocycles or * thousand cycles 
per recond.” 


and asks for the probable cause of the trouble. 

It seems probable that the loss of efficiency in 
the L.F. stage is due to self-oscillation at a frequency 
above the audible limit. To prevent this, try 
eonnecting a 2 uF condenser across the H.T. 
battery, and if necessary a 0-5 MQ) resistance in 
parallel with the secondary winding of the L.F. 
transformer. The effect should be tried of reversing 
the connections to the primary transformer winding, 
keeping O.S. connected to the grid and 1.8. to the 
tilament. 


**J.R.’' (Southend) asks if it i» possible to 
construct anode resistances, as he has a supply 
of ebonite tube of a convenient size. Fa 

Anode resistances have been made by packing 
an ebonite tube with a mixture of finely-pqwdered 
«charcoal or coke and chalk. The results, however, 
are not satisfactory, and ‘we recommend that 
vou purchase the resistances from a reliable maker. 


**C.K.’’ (Streatham, S.W.16) i» able to 
receive all the British broadcasting and most of the 
Continental stations, but is unable to receive the 
American broadcasting stations, and wishes to know 
the sizes of coils required for the latter stationa. 

The reception of American broadcasting is by 
no means easy, and success will depend upon the 
meteorological conditions and amount of jamming 
present at the time of listening. American broad- 
casting stations transmit on wavelengths between 
300 and 550 metres, so that the coils with which 
vou receive British broadcasting will be suitable. 


**J.C.E.’’ (Worthing) «usk» the meaning of 
the term “ Kilocycle.” 

The frequency of a wireless signal is sometimes 
given instead of the wavelength and is then ex- 


‘t NEON ” (Adel) usks (1) For a diugram 
showing the method of using neon lamps to rectify 
the output from an ex-Army © T.V.T.” generator. 
(2) Why the H.T. terminals of the “ T.V.T." 
unt are marked + and — when rectification 
is necessary. (3) What is the natural wavelength 
of a coil 6” in diameter. wound with 21 turns of 
No. 18 S.W.G., spaced $” apart. (4) If a single- 
valve transmitter circuit submitted is correct. 

(1) We would refer you to the article on page 106 
of the issue of October 24th. (2) The output 


Fiq. 1. 


« NEON °° (Adel). 


mitter connections. 


Small power trans- 


obtained from the `“ T.V.'F."” unit is equivalent to 
an interrupted direct current, since the impulsex 
in one direction are much greater than those in 
the other. The use of neon lamps for suppressing 
the small negative half-cycles in this current can 
only be regarded as experimental and large smooth- 
ing chokes and condensers would have to be used 
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before the unit could be used in a telephony trans- 
mitter. (3) The wavelength of this coil would 
be approximately 50 metres. (4) The circuit 
suggested is not very satisfactory. We recommend 
that you use that given in Fig. 1. 


‘*p.L.’’ (Aberdeen) asks questions concerning 
the Neutrodyne receiver described in the issue of 
April 21st, 1923. 

The secondary of the high frequency trans- 
former may be connected to either the positive 
or negative low tension terminal, the object being 
to ensure that the third valve is acting as an 
efficient detector. The use of switching arrange- 
ments in this receiver is not to be recommended 
on account of the stray capacities which are in- 
troduced. These stray capacities and possibly 
coupling between the high frequency transformer 
are undoubtedly the cause of much of your trouble. 
The tendency to self-oscillation should be reduced 
to a minimum by changing the relative positions 
of transformers and connections and the neutralising 


0 0005,F 


“ C.H.” (Kingston-on-Thames). 
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‘* H.C.E.’’ (Clapham Common) asks for 
data for constructing a step-up transformer to the 
following specification :—Input, 205 volts at 50. 
cycles ; Output, 15 watts, 1,000 volts, 15 milliam ps. 

If the core has a cross section or area of 4 sq. ins., 
the number of primary turns should be 615, and 
the number of secondary turns 3,100. For the 
primary we suggest you use No. 20 D.C.C., and for 
the secondary No. 34 or No. 36 D.S.C. You could 
wind the coils upon a bobbin which is 4” long. 
If you wish to reduce the size of the core, then 
the number of turns should be increased accordingly. 
For example, if you wish to use a core with a 
cross section of only 2 sq. ins., then you must 
use double the number of turns in the primary 
and secondary windings, and in this case it would 
Be better to use No. 36 D.S.C. for the secondary. 
The core must be carefully constructed so that it 
is complete; there must be no air gaps in the 
magnetic circuit. We cannot say exactly the 
size of the bobbin, because a good deal depends 
upon the method of winding. Skilled winders 


ok aa Bi 
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Connections of receiver with H.F. (tuned anode) detector and 


note magnifier with switch to connect reaction coù to anode or aerial circuits. 


condensers could be used to eliminate any slight 
self-oscillation which cannot be eliminated by the 
above methods. ‘The addition of low frequency 
amplifying valves does not in any way affect the 
working of the high frequency portion of the re- 
ceiver. ; 


“ C.H.” (Kingston-on-Thames) usi» (1) For 
a diagram of a three-valve receiver (1-V-1) with 
renction to either the aerial or tuned anode circuits. 
and with switches to cut out the H.F. and L.F. 
valves. (2) The number of plates required for the 
variable condensers used in the above receiver. 

(1) ‘Fhe diagram is given in Fig. 2. (2) The 
number of plates required will depend upon their 
area and upon the thickness of the spacing washers 
which ìt is proposed to use. We would refer you 
to the article on `“ Condensers ° in the issue of 
June 9th, 


are often able to get the wire into about.half tbe 
space taken by one who has not much practice. 
We suggest that you put a thin layer of paper 
between every twa or three layers of the secondary 
winding. i ta! 


=e 


L.E.” (Leicester) «asks for the conditions 
under which transmitting licences may be - obtained. 


Application for a transmitting Ticence should 
he made to the Secretary of the Post Office, London. 
It is necessary to state what experimental work 
you intend conducting. Whether or not the Post- 
master General will grant vou permission to use an 
outdoor aerial depends essentially upon the nature 
ot these experiments. If the work could obviously 
be done using a dummy aerial only, then he will 
not grant you permission to connect up to an 
outdoor aerial. 
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SWITCH DESIGN 


FOR USE IN MULTI-VALVE CIRCUITS. 


‘OTH the barrel and disc type switches 
shown in the accompanying photo- 
graphs were designed for the purpose 
of changing the value of inductance 
in three or more circuits simultaneously with 
one control, which with the addition of 
variable condensers would permit of the 
reception of wavelengths from 300 toapproxi- 
mately 4,000 mettes. `> 
The design of the barrel switch, as will be 
seen, necessitated the employment of 
comparatively large metal surfaces, which 
detail was viewed with disfavour from the 
point, of view of capacity losses, so much so 
that the design of a further model was 
proceeded with and which has for con- 
venience been referred to as the “ disc 
type.” It will be noticed that the surface 
of the metal segments and brushes are 
much smaller than those on the barrel 


Pre Miriltdl 


The barrel type of switch. 


type, and beneficially arranged. In this 
respect the switch justified the effort, but 
unfortunately in its present form it was 
found to be not quite so reliable as the barrel 
pattern for hard and continuous use. 
Both types have been designed for fixing 
behind panels and have for this reason been 
provided with pawl and register devices, 
which detail is dissimilar in the two models. 
The register of the pawl in notch (on the 
barrel type), and hollow (on the disc type), 
is such that one can distinctly feel as well 


A disc type switch (back view). 


as see from the dial and index on the 
front of the instrument which position 
the switch is in and whether it is in 
true position. 

Where switches are thought to 
be necessary for a certain class of 


Disc type switch (side view). 
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apparatus, there is no reason whytheyshould a receiver inefficient. My own set is fitted 
be supposed to be so very inefficient, pro- with five valves, and provision is made by 
viding reasonable pains are taken in Met means of a complicated switch to alter the 


ARONS hat 
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Component parts of the disc type switch. 


construction and the choice of all items circuit arrangement employed, yet I get 
connected to them and used elsewhere in good reception from all the British and 
the instrument. Switches of the barrel Continental broadcasting stations. 


or disc types shown will in no way render 


t 


P o P 


What Receiver did you use? 


The principal interest aroused by the Broadcast Tests 
recently organised, appears to centre around the other 
man’s receiver. 

Judging by the enormous number of reports received of 
the reception of the American stations, it is believed that 
there must be a mine of interesting information i in the nature 
of the apparatus used, and other circumstances contributing 
to the successful reception. 

We are therefore anxious to collect from those who took 
part, descriptions of the apparatus used by them, with par- 
ticular reference to unusual or special features which may 
have been the reason for particular efficiency. 

All descriptions should be sent in on or before Ist January, 
1924, addressed: ‘* Wireless World Broadcast Tests,” 
12/13, Henrietta Street, London, W.C.2. 

An award of TEN POUNDS will be made for what, in the 
opinion of the Editor, constitutes the best description 
received, and a second award of FIVE POUNDS will be 
made for the second best description. In these awards con- 
sideration will be given principally to originality, either in 
the circuit employed or the design of the receiver. 
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ECONOMICAL VALVE CIRCUITS. 


These circuits have been devised solely for the purpose of giving economical 


working as regards filament current consumption. 


Being typical dual circuits 


with some interesting refinements, the experimenter can d rive a knowledge 

of the operation of dual amplification receivers and judge their merits by 

testing out the arrangements described, which probably represent the best 
: dual systems. 


OR those who like to use their valves 
to the best advantage; dual amplifi- 
cation is thoroughly to be recom- 
mended. A noteworthy single valve 
and crystal circuit is illustrated in Fig. I. 


This circuit will be found to be, very 


sensitive, stable, and easy to control. 


O.P. 1S, 
C: a S . 


The 


O0 © 
YZ 


= +--;---1 + 


Fig. 1. A simple dual circu:t. With this arrange- 


ment the tuning of the plate circuit is broadened as a | 


result of connecting the crystai detector and trans- 
former across its ends. 


acrial tuning inductance L, and the tuned- 
anode coil L, are the normal size. The 
aerial tuning condenser C, may be of 
0:00075 mfd. capacity, and the tuned anode 
condenser C, of 0100025 mfd. capacity. The 
fixed condenser C, connecting the earth to 
the filament should be of 0:0002 mfd. 
capacity. The other two fixed condensers 
C, and C, should both be about o-oo1 mfd. 
capacity. On wavelengths other than those 
set apart for broadcasting the set may be 
made to oscillate gently and completely 
under control by coupling L, and L, together. 

The crystal detector used in all these 
circuits is the zincite-bornite or perikon 
detector, which is more stable and robust 
than the usual cat-whisker types. The 
leads to the detector should be reversed 
to find out which way works better. Using 


a “Metal” R valve, which was found to be 
satisfactory, about 46 volts H.T. gave 
the best results. 

When it is desired to add another valve this 
should preferably be a straightforward high 
frequency valve. The addition of another 
dual valve will give louder results, but the 
arrangement is not advised. 

The two-valve circuit is shown in Fig. 2. 
The coupling condenser C, should be about 
0-0002 mfd. capacity, and the radio- 
frequency choke L, about coil No. 200. 
If a bigger choke is used the circuit tends to 
oscillate, while if a smaller choke is used the 
signals are weakened. The values for the 
other components are the same as in Fig. I. 

This circuit will be found to be just as 
stable as the first one. When broadcasting 
is not in progress it may be made to oscillate 
gently either by coupling L, and L, together, 
or by means of electrostatic reaction, by 
connecting a very small capacity variable 
condenser in the position C,. This con- 


a}---------ah; 


CE 
(d 
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Fig. 2. The efficiency of a high frequency amplifier 

is impaired when converted into a dual circuu. In 

this diagram the first valve operates only as a H.F. 
amplifier. 


denser should be constructed to have a 
negligible minimum capacity, and may 
consist of two insulated metal plates, which 
may be moved well away from each other. 
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H.F. transformer coupling may be used 
in either circuit, the one-valve circuit being 
shown in Fig. 3. This gives about the same 
signal strength as Fig. 1, and is, if anything, 
a little more stable, but it is not quite so 
convenient in use. 

Now, as to results. Using Fig. r on a 
sheltered aerial 23 miles south of 2 LO, 
a small Brown's loud-speaker may be worked 
well in daylight. A large number of 
amateurs have been heard, including 2 ZK 
(near Birkenhead) and 2 JP (Yorkshire), 
2 ZK using telephony. Fourteen different 
French amateurs on 180 metres have also 
been logged. 

Using the two-valve circuit shown in 
Fig. 2, all the B.B.C. stations may be listened 
to after dark, some needing a trace of reaction. 
Glasgow and Birmingham will often work the 
loud speaker towards the end of their evening 
programme. 

Finally, those people who have hitherto 
used a valve as a detector will be interested 
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Fig. 3. In this circuit the detector is operated 

through a transformer, so that the crystal is not liable 

to be rendered insensitive by the potential of the H.T. 

battery, while less damping is produced in the tuned 
plate circuit. 


by the purity and absence of distortion of 
the signals obtained by using these circuits. 
E. J. M. 


Easy accessibility combined with efficiency was the aim of the constructor, Mr. Douglas 


V. Brewer, in setting up this unit receiver. 
and the panels are easily removable. 


Various circuit combinations can be obtained 
The telephones are connected with plugs and jacks. 


The batteries are contained in the cupboard on the right. 
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FUNDAMENTALS OF LOUD SPEAKER 


CONSTRUCTION. 


Recent years have seen a very rapid development in loud speakers}for use with 


wireless receiving sets. 


In this paper, which was read by Mr. A. 


yman at a 


meeting of the Radio Club of America* on September 28th, 1923, the author 
outlines the essential features of a successful loud speaker and also some of the 
experimental results obtained. 


By A. NYMAN. 


T has been found that music reproduction 
requires the presence of notes ranging in 
frequency from 25 cycles per second to 
5,000 cycles per second. The quality of 
: reproduction is affected to a large extent by 
the loudness of individual frequencies ; hence 
the necessity of bringing in each frequency at a 
value proportional to the original volume. It 
can readily be seen that the quality of the pick-up 
instrument or microphone, as well as the design 
of the transmitting and receiying systems, is of 
the utmost importance. 

Apart from the pick-up and transmission, 
the following qualities are required in the loud 
speaker itself :— 

(1) Uniform intensity of sound at all fre- 
quencies from 25 cycles to 5,000 cycles. 

(2) Absence of resonance points capable of 
responding at a frequency different from that 
applied or giving an excessive volume of sound 
when their own fundamental frequency is 
applied. 

(3) The ability to reproduce a combination of 
frequencies with a volume of each frequency 
proportional to the input. 

(4) Absence of distorting harmonics at any 
individual frequency applied. 

(1) Uniform intensity of sound at all fre- 
quencies is particularly important in reproducing 
every kind of sound. For example, a weak or 
missing range of frequency is noticeable even to 
an untrained ear. However, if it is near either 
end of the total range, i.e., below 400 or above 
3,000 cycles, an untrained ear may sometimes 
fail to detect this defect. Similarly, an in- 
dividual missing frequency can be occasionally 
overlooked. A loud range distorts the quality 
to a considerable extent, and a loud individual 
note has a very unpleasant blasting effect. 

(2) If overlooked, is particularly hable to 
give blasting or an unnatural ring to certain notes. 
The fundamental may be suppressed and a har- 
monic of an altogether different pitch come through, 


possibly considerably louder than the applied — 


note. 

(3) Dealing with combinations of frequencies, 
is particularly noticeable in speech reproduction. 
Normal vowel sounds consist of a fundamental 
of rather small volume and harmonies often much 
larger than the fundamental. Unless the pro- 
portionality is maintained, the sound of the voice 
will change, giving the impression of a changed 
pitch; a tenor voice may sound hke a bass ; 


*From Radio Broadcast (America). 


a soprano like a contralto, or vice versa. The higher 
harmonics again determine the individual charac- 
teristics of the voice. Thus, in order to recognise 
a person’s voice, the higher harmonics up to the 
20th or 30th must be included and kept at their 
proportional value. What is true of the voice 
is true of most musical instruments. 

(4) The absence of distorting harmonics at 
any individual frequency—certain materials have 
qualities which give them peculiar forms of vibra- 
tion. Thus, the vibrations of brass are usually 
different from those of aluminrum, -wood, etc. 
This js generally due to a number of harmonics, 
each modifying the original note. In a loud speaker 
the pleasing quality and the naturalness of 
reproduction are dependent to a very great ex- 
tent on the choice of materials, particularly of 
the material carrying a large amount of energy 
of sound. 
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Fig. 1. Audio frequency oscillator designed to 


produce note frequencies of 150 to 10,000. 


METHODS OF TESTING Loup SPEAKERS. 

The four essential features of the loud speaker 
have been investigated by different test methods, 
partly dynamical and partly physiological; ùe., 


' depending on aural observation. 


Fig. 1 shows a diagram of an oscillator designed 
to cover a range from 150 to 10,000 cycles. A 
number of steps of condenser capacity raise the 
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frequency about 50 to 100 per cent., while for 
each step the movement of an inductive coil on 
and off an iron core gives gradual variations of 
frequency. -Each step of condenser is calibrated 
for frequency at different coil settings which are 
indicated on a graduated scale. The coil acts as 
an inductance and also asa transformer. Operating 
the set at 20 watts, the amount of power drawn 
to the loud speaker is small, giving good voltage 
and frequency regulation on load. In order 
to make the loud speaker circuit equivalent to 
a tube circuit, a resistance equal to the tube 


impedance is included in series with the loud: 


speaker. Although the voltage on the oscillator 


remains fairly constant throughout the whole 


range, for quantitative measurements the voltage 
can be checked at each reading. 
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measured at each frequency.- This arrangement 
gives a complete cycle from current to current 
and is evidently equivalent to the cycle from sound 
to sound. In addition, a point is obtained at 60 
cycles to determine the loudness of very low notes. 

The above test gives valuable data for in- 
vestigation of the uniformity of sound and of 
the absence of resonance points. Listening to 
the sound, while performing this test, makes it 
possible to detect any foreign noise, rattle, or 
sound at a different frequency from that applied. 

The ability to reproduce accurately any kind 
of musical sound or speech can be tested best by 
actual music and speech reproduction. Again, a 
condenser transmitter has been used for the pick-up 
of sound. A number of stages of amplification 
(resistance coupled) bring the current to the loud 


Fig. 2. Circuit arrangement employed for judging the intensity of the sound emitted from the loud speaker. 


Fig. 2 shows the pick-up arrangement for 
measuring the sound from a loud speaker. A 
condenser transmitter is considered very close to 
the ideal sound-receiving instrument and has been 
used by many investigators as a sound standard. 
Amplification is arranged through a resistance 
amplifier, excluding distortion, and the resultant 
current measured on a milliammeter. The last 
stage, containing a step-down transformer, is 
also used for checking the voltage at each frequency. 


-Hence any possibility of reduction of received 


current at low frequencies is balanced by a cor- 
responding reduction of the measured value of 
voltage. 

Sound volume tests are conducted as follows :— 
The oscillator was operated through the complete 
range at fairly constant voltage, while measure- 
ments of sound by condenser transmitter were 
recorded and corrected by the value of voltage 


speaker, while an audibility meter is so arranged 
that the volume can be cut down to any suitable 
loudness. Repeating, each note on the piano 
several times is one the best means of detecting 
any disturbing harmonics. Each note should 
come through clearly and should correspond 
exactly to the original piano note. Low notes 
in particular should be checked for the presence 
of the fundamental tone. Some designs of loud 
speakers, while giving a loud note at these pitches, 
are found to be completely devoid of the fundamental 
—the note is just the sum of all overtones. 

Speech transmission over the same Circuit 
gives a splendid test for quality and recognisability 
of reproduction. For proper speech reproduction 
the volume should be adjusted to equal, approxi- 
mately, the loudness of the original speech. Of 
course, in a loud speaker designed for a large 
audience, with a special view to great volume, 
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the speech must sound normal at the volume de- 
sired. The same loud speaker would not necessarily 
give natural reproduction at a lower volume. 

An additional test for actual music reproduction 
is essential. Thus, a piano selection, a baritone 
solo, and a soprano solo are particularly good for 
detecting any faults in quality. In addition, a 
violin or a flute solo can be used to advantage 
to determine the ability of the loud: speaker to 
reproduce the high notes naturally. The table 
below shows the list of tests and results that can 
be learned from each :— 


Tests or Loup SPEAKERS. 


1. Measurement of Uniformity of volume, ab- 
volume (60 to 5,000 sence of resonance points 
cycles) - - - and foreign sounds. 

2. Musical scales on Accurate reproduction of 
piano - - - quality on each note, par- 

; ticularly the low notes. 

3. Speech - - Clearness of articulation. 

Individuality of voice. 

4. Piano selection - Clearness and naturalness 

on abrupt tones. 

5. Baritone and so Clearness and naturalness 
prano singing - of sustained notes. 

6. Flute or violin - Reproduction of high notes. 

7. Speech and music Naturalness of superim- 

posed sounds. 


Covks 
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Fig. 3. A simple action, showing the electromagnetic 
structure. 


The last test, the combination of music and 
speech, is very desirable Each possesses in- 
dividual characteristics, and the ideal loud speaker 
would maintain them. Very often, however, 
the presence of music will distort the speech, 
and vice versa. Of course, @ this latter case we 
could not expect the loud speaker to reproduce 
correctly a number of musical instruments simul- 
taneously, although the distorting effect might 
not be as noticeable as in the case of speech and 
music. 


THE STRUCTURE OF Loup SPEAKERS. : 

In a complete loud speaker the following 
mechanical parts can be segregated and investi- 
gated separately :— 

(1) The electromagnetic structure. 

(2) The sound-producing element. . 

(3) The sound amplifying and distributing 
element. 

Figs. 3, 4, 5 and 7 show four distinct types 
of electromagnetic structures. 


Fig. 3 shows a loud speaker operating on the 
same principle as an ordinary telephone receiver. 
It has a thin iron diaphragm held at a small 
distance from two magnetic pole pieces which are 
energised by a permanent magnet and also by 
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Fig. 4. Another form of electromagnetic circuit. 


two coils, one on each pole piece. The volume that 
can be obtained from this type of loud speaker 
is somewhat limited on account of the close spacing 
between the diaphragm and the pole pieces. 
Moreover, certain notes are accentuated, due to the 
resonance of the diaphragm. This, however, 
is not necessarily a defect. It is possible to over- 
come the resonance feature by means of a proper 
sound-amplifying device. The magnet in this 
type is often made adjustable. This permits a 
very close magnetic balancing of the diaphragm 
and a consequent improvement in quality. 

Fig. 4 shows a moving coil type of loud speaker. 
A circular coil is located in a round air-gap, with 
an iron core in the centre. This air-gap is traversed 
by a strong magnetic field, excited by an inner 
coil which carries direct current, while the circular 
coil mentioned above carries sound-produc- 
ing alternating current and is attached to 
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Fig. 5. A loud speaker action in which a suspended 
armature is arranged between the poles of a horizontal 
magnetic system. 
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the centre of a diaphragm. Very 
satisfactory results can be ob- 
tained with this type. of loud 
speaker. 

Fig. 5 shows what may be 
termed the enclosed-armature 
type. A small iron armature is 
located in the centre of a coil 
and suspended by two thin piano 
wires. The coil is surrounded 
by two U-shaped pole pieces, 
forming two air-gaps. A per- 
manent magnet produces mag- 
netic flux in these air-gaps. 
The current in the coil causes 
diametrically opposite pole pieces 
to be energised simultaneously, 
which causes the armature to 
rock. This rocking is com- 
municated through a thin connecting rod to the 
centre of the diaphragm. 
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Fig. 6. Sound distribution at various note fre- 
quencies. Loudness is plotted against frequency. 


Fig. 6 shows the sound distribution for a loud 
speaker constructed on this principle. The loudness 
is fairly uniform over the range. The graph shows 
the frequency from 100 cycles to 10,000 cycles 
on the horizontal axis, and loudness along the 
vertical axis. 

Fig. 7 shows the “relay type” loud speaker 
recently developed. Its construction is similar 
to that of a polarised telegraph relay. A thin 
iron armature is located between four pole pieces, 
each carrying a coil. These pole pieces are mag- 
netised by an L-shaped magnet and the coils 
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The “ Relay type ` loud speaker. 


are connected in such a manner that diametrically 
opposite pole pieces exert simultaneous attraction. 
The armature operates through a rod on a dia- 
phragm. 

Fig. 8 gives a representative curve of this 
loud speaker. The range is fairly wide, while 
no part of it is exaggerated in volume. 

In all the above structures the sound-producing 
element is a diaphragm. Considerable variation 
is possible in the design of this diaphragm. Of 
course, the first type requires an iron or steel 
diaphragm, or at least an iron centre. The other 
types have a free choice of material. Aluminium 
and micarta have both been used successfully. 
It has been found that the quality of the loud- 
speaker is considerably improved by proper corru- 
gation of the diaphragm. 
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Sound distribution curve given by the loud 
speaker action shown in Fig. 7. 
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Fig. 9. Curve obtained when using a small stiff 


diaphragm. 


Figs. 9, 10 and Il show, respectively, the 
variation of sound intensity with frequency for 
three different types of diaphragm. 

Fig. 9 shows the resonance points with a very 
stiff small diaphragm. The lowest resonant point 
is at 1,600 cycles. The harmonics areeat 2,900, 
5,000 and 6,000 cycles, t.e., approximately in 
the proportion 1:2:3:4. These resonance points may 
have been modified by the presence of the horn. 
The resonance points below 1,500 cycles are due to 
the horn. 

Fig. 10 is the same relation. for a fairly thin 
flat aluminium diaphragm. The resonance points 
` are still very pronounced. 

Fig. 11 shows the relation for a corrugated 
aluminium diaphragm of the same dimensions 
as the one used in the case of Fig. 6. Up to 
3,000 cycles, the resonance points are not prominent. 

Fig. 12 shows some of the types of diaphragm 
that have been tried. (b) and (c) have been 
found to give the most satisfactory results. The 
one marked (c) is the diaphragm whose performance 
is represented by the curve in Fig. 11. It has 
the corrugations spaced at radii bearing a ratio 
to each other corresponding to prime numbers. 
This diaphragm is based on mathematical considera- 
tions worked out by Dr. Philip Thomas. 

Diaphragms (g) and (h) have the property 
of having the same depression from either side. 
Diaphragm (i) has, in addition, an identical pattern 
from either side, and, consequently is less liable 
to buckle either one way or the other. This quality 
is important, as demonstrated in a succeeding 
paragraph. 

So far only two types of sound amplifier and dis- 
tributor have come into practice, namely, a horn 
and a large conical diaphragm. Considerable 
controversy ranges about the type of horn which 
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Fig. 10. The resonance points given with a fairly 
thin aluminium diaphragm. 
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would give the most satisfactory results. It 18 
difficult to record the effect of horns with the method 
outlined above. 

Speech and music are both modified considerably 
depending upon the length and shape of the horn 
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Fig. 11. Curve given by a corrugated aluminium 
diaphragm. The resonance points are less marked. 
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and on the volume of the sound. 4 horn longer 
than one quarter of the wavelength of the lowest 
puch available gives the best reproduction. How- 
ever, in practice, the length of the horn seldom 
exceeds three feet, approximately one fourth of 
the wavelength of 90 cycles, the fundamental 
of the horn. If the horn is shorter than one foot 
(270 cycles fundamental), the bass and baritone 
voices are likely to be distorted. since their funda- 
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Fig. 12. 


mental, which is below 270 cycles, would be reduced. 
It has been found that a loud speaker with a 
magnetic balance and a horn about two feet long 
is capable of very good reproduction of even very 
low frequencies. 

Careful study has been made of materials to 
be used in the horn, in so far as they affect the 
quality of reproduction. A wood hom, or horn 
made of some “‘ dead ” material like hard rubber, 
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is least likely to introduce a strange quality. 
Horns of large volume catry considerable energy 
at resonance, which is dissipated only gradually 
unless the design is correct. Slow dissipation of 
energy would mean that some notes would be 
dragged ont after this note had been silenced at 
the sending end. Aural observations give the most 
accurate information on horns. Experience points 
to the use of horns as large as possible, but designed 
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The various types of diaphragms used in making the tests. 


with sufficient divergence and wide enough mouth 
to dissipate the energy. 

Large conical diaphragms made of parchment 
or stiff paper have been used successfully. As a 
rule, it is difficult to reproduce the low range 
and the high range on this type of diaphragm. 
However, this type of sound amplifier is inherently 
free from resonance characteristics and therefore 
carries the greatest promise of future utility. 


(To be concluded.) 


A SHORT WAVELENGTH RECEIVER with 
TWO STAGES of H.F. AMPLIFICATION 


above title which appeared 
employing two stages of 
and optional one or 
in the next issue. 


with the 
a recelver 
with detector 
will be described 


Following Part I of the article 
in the issue of November ist, 
tuned high-frequency amplification, 
two stages of note magnification, 


There are only three tuning adjustments, and stray capacity due to the circuit and 
valves is neutralised so that the tuned circuits cannot generate oscillations. Tuning is remarkably 
simple and the receiver is designed to tune from 150 to 520 metres, which includes 
the amateur and broadcast band of wavelengths 
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THE CONSTRUCTION OF 


VARIABLE CONDENSERS. 
By W. JAMEs. 
(Continued from ite 308 of previous issue.) 


OME unusual designs are illustrated 
in Figs. 6, 7 and 8. It was mentioned 
earlier, that in order to reduce re- 
sistance losses, great care should be 
given to the method of holding the sets 
of plates together; and further, the con- 
struction should be robust, in order that the 


Fig. 6. Showing the construction of the plates 
of asmall variable condenser, The elements are 
die-cast. 


plates will not warp or change their position 
as the result of rough handling. The reduc- 
tion-in resistance may be obtained by the 
elimination of spacing washers. 

Referring to Fig. 6, the left-hand portion 
shows the set of fixed plates, and the right- 


Fig. 7. 


hand portion the set of moving plates of a 
small capacity variable condenser. Each 
unit is die-cast complete, that is, the plates 
and supports are cast together. An interest- 
ing feature is the way one edge of the moving 
plates is bevelled off to give the condenser 
a very small minimum capacity. The lower 
plate is a full semi-circle, the next plate 
has a little of one edge removed, and the 
following plates all have a little more of 
one edge removed. Consequently, when the 
condenser is set at its minimum value, 
the capacity is very small, because there 1s 
a good average distance between the edges 
of the sets of plates. If the moving plates 
are turned a little, a small portion of the 
bottom plates is interleaved with the fixed 
plates, and it is only after the moving plates 
have been turned by several degrees (about 
15 degrees) that the top plates commence to 
interleave with the fixed plates. This gradual 
increase in capacity helps to make the 
tuning of signals, using only a small value 
of the total condenser capacity, much easier. 

It is perhaps not always realised to what 
extent the use of a variable condenser with 
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The supports of the plates of this condenser are cast on. 
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a small minimum capacity is advantageous. 
Thus, suppose the maximum value 1s 0°0005 


Fig. 8. 


A double plate condenser. 


microfarads, and the minimum value is 
00001 microfarads. When connected across 
a coil with an inductance of 50 microhenries 
the wavelength range is 296 to 132 metres. 
If the minimum value of capacity“is reduced 
to 0:00005 microfarads, the minimum wave- 
length is 93 metres—quite a considerable 
increase in the wavelength range. It should 
be noted that the self capacity of the coil, 
and that of the connecting wires is very 
important, in so far that they increase by a 


Fig. 9. A variable condenser of French manu- 
acture. 
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considerable percentage the value of minimum: 
capacity with only a small increase in the 
maximum capacity. The wavelength range 
is therefore reduced. 

A larger variable condenser is illustrated 
in Fig. 7. The peculiar construction should 
be noted. The fixed plates are triangular 
in shape, and are held by heavy supports 
which are cast on the plates. The moving 
plates have the usual semi-circular shape. 
Condensers of this sort are very sturdy and 
generally have small losses. The electrical 
connection between the plates is of course 
very good. 

A double-plate condenser which consists 
practically of two condensers like that of 
Fig. 7 appropriately mounted is shown in 
Fig. 8; one end bearing may be clearly 
seen. It is carefully designed with the 
object of keeping the dielectric losses due 


A small variable condenser. 


Fig. 10. 


to the insulating bushes-as small as possible. 
It will be noticed the bearing is held by a 
metal plate which is insulated at the ends 
where it is screwed to the supports of the 
fixed plates. Condensers of this sort are 
constructed with a maximum capacity of 
0-004 microfarads, and the minimum value 
is quite small. 

A variable “ double plate” condenser 
of rather unusual construction is illustrated 
in Fig. 9. The plates are pressed from flat 
sheet brass and are mounted so that they 
interleave. Referring to the figure, 1 and 2 
are spring connections taken from the 
moving plates; 3 the moving plates, and 
4 the fixed plates. The whole of the plates 
are assembled on the end plate, 5. This 
instrument is of French manufacture. It 
gives a large maximum Capacity in a small 
space. 


‘ 
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‘VERNIER CONDENSERS. 

It is not always possible to obtain that 
small change in capacity which is so often 
required when tuning a circuit, and for this 
reason it is the practice (1) to connect a 
variable condenser whose maximum capacity 
is equal to one-tenth or one-fifteenth that 
-of the main condenser in parallg] with it, or 
(2) to build the small condenser into the main 
condenser, or (3) to provide some sort of 
slow motion device. 


(1) 


(2) 


Fig. 11. 


Small auxiliary condensers, termed 
“ vernier ” condensers, are not con- 
sidered to be a satisfactory means 
of obtaining fine adjustments, because 
of the extra space occupied. A con- 
denser of this sort is illustrated .in 
Fig. 10. The fixed plate is marked 1, 
and the moving plate 2 ; 3 is the spindle, 
4 the fixing screws, and 5 the contact 
with the moving plate. 

It is much more convenient to build 
the small condenser into the main 
condenser as illustrated in Fig. II. 
Here, 1 is the knob which controls 


= 
a 


A variable condenser with vernier. 
(G. E, Marbaix.) 


the moving plate 9 of the small con- 
denser, and 8 is the fixed plate. 
The knob and dial 2 are joined with 
the moving plates 5; 4 is the fixed 
plates, 3 the top plate of insulating 
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. material, 6 the fixing screws and 7 the 


Fig: 2, 


(3) 


stop pin. The disadvantage of this 
sort of condenser lies in the diffculty 
of calibration. Of course the main 
condenser could be calibrated with the 


— a ~ 


One sort of slow motion device. 


small condenser held fixed, but in 
actual use, the plate g turns with 
the plates 5. This type of condenser 
is very useful in ordinary receiving 
circuits. 

Probably the best condensers are those 
which are fitted with a slow motion 
device. Two types are shown in 
Figs. 12 and 13. Referring to Fig. 12, 
the large knob is fixed directly to the 
shaft carrying the moving plates, 
and a rough adjustment of capacity 
is obtained by turning the knob. 
The small knob at the side carries a 
gear wheel, A, which engages with the 
toothed plate, B, shown enlarged 
at the bottom of the figure. The gear 
ratio is made large so that one complete 
turn of the small knob moves the 
plates a few degrees. 


(To be continued.) 
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ADAPTING THE R.A.F. RECEIVER TYPE 10. 


A number of instruments of this 


ar: offered for sale by dealers, and 


in view of the wavelength range through which they are tunable, make good 


broadcast receivers. 


This article describes an extremely simple method for 


changing the number of valves in circuit and extending the tuning range. 
The principle described can be applied to most multivalve receiving sets 
with advantage. 


BY As). BULL. 


HE R.A.F. receiver Type Io, as 
shown in the photograph, was 
designed primarily for the recep- 
tion of wireless telephony signals 
by aircraft in flight. It is a five-valve 
receiver-amplifier and comprises two H.F. 
valves (transformer coupled), one detecting 
and two—L.F. amplifying valves. The 
instrument is extremely compact, measuring 
only 12”x6}”x34". The external appear- 


rheostat for adjusting the filament current of 
the fourth and fifth valves only, and an aerial 
tuning inductance inductively coupled to 
the grid of the first H.F. valve. 

Remote from ‘this box is another small 
box containing two small condensers con- 
nected in parallel for aerial tuning purposes, 
and a filament rheostat controlling the five 
valves and joined in series with the smaller 
one already referred to. 


_ he R.A.F. Type 10 receiver with tuning uni’. The sockets and a pair of plugs provide an easy method for 


changing the number of valves in circuit. 


ance of the instrument is that of a weather- 
proof rectangular box, and it is intended to 
be slung in aircraft by means of springs or 
elastic. 

Into this box are fitted five valve holders 
and valves, two H.F. transformers, a poten- 
tiometer connected to the grids of the two 
H.F. valves, two L.F. transformers, a filament 


The grid cells and clip can be seen. 


The two boxes are connected together 
by means of a four-pin plug and leads. 
The H.F. transformers contained in the set 
and tested by the writer were wound for an 
optimum wavelength of 400 metres, and gave 
good amplification between 200 and 600 
metres; they are therefore quite useful 
over the broadcast band of wavelengths. 
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The valves intended for use with the am- 
plifier are of the naval pattern, such as the 
“Ora B,” one of which, together with a 
“ V.24” valve, can be seen in the photo- 
graph. If valves of the “ V.24” type 
are employed, it’is necessary to make use 
of a small adaptor, owing to the difference 
in length of the two types of valves. 

Although the instrument was undoubtedly 
very useful for the purpose for which it 
was designed, viz., to deliver a signal which 
could be heard above engine and other 
noises, yet in its present form it can scarcely 
be considered a perfect instrument to 
the present-day experimenter who, among 
other demands, requires that his apparatus 
shall be flexible, especially with regard to 
range of wavelengths and number of valves. 
As a number of the instruments have been 
offered for sale from time to time by dealers 
in second-hand apparatus, a suggestion for 
its conversion to an instrument of greater 
usc to the experimenter is given. 

To those experimenters desirous of possess- 
ing what may be termed an all-round 
instrument which will function over all 
wavelengths, and employing one to five 
valves with provision for extra H.T., etc., 
it is recommended that the form of conversion 
of the R.A.F. instrument be somewhat 
drastic. 


EBONITE 
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A piece of ebonite measuring 10” x }’ x }” 
should first be prepared for fixing to a positon 
on the underside of the top of the amplifier 
box by means of three wood screws. Before 
fixing in position obtain five single valve 
sockets and reduce them in size, cut a 
thread on the outside of each and screw 
them to position on the ebonite strip 


spaced ap- 

proximate- MICA 

ly 2 ins. 

apart as SPRING BRASS SPRING BKASS 


indicated 
in the 
drawing. 
Screw the 
ebonite 
strip in 
position 
and con- 
nect each 
socket by 
means of 
covered 
wire to the corresponding grid connection of 
the valve holders situatedimmediately below 
them and marked “ G.” By slacking the 
screw which secures the grid spring to the 
rectangular ebonite panel and passing the 
wire connection under the head of the screw 
the necessary connections are easily made. 


RIVET 


S VOLTS 
The clip for giving grid a negative 
bias. 


VALVE LEGS 


Strip carrying the valve sockets. 


Many, however, may not wish to disturb 
the layout of the R.A.F. instrument, and so 
a description of a simple method of conver- 
sion which does not necessitate any structional 
alterations whatever is given below. If the 
instrument is altered in the manner to be 
described it will be possible, by means 
of the modified apparatus, to receive tele- 
phony and Morse over a range of wavelength 
from 200 to 600 metres, utilising for the 
purpose one to five valves. For the reception 
of other wavelengths the two H.F. valves 
are not made use of, consequently the 
detecting valve alone (No. 3) or followed 
by the L.F. valve No. 5 or Nos. 4 and 5 only 
are available. 


Two valve pins should be mounted in 
the form of plugs and connected together 
by flexible wire so as to form what is 
often referred to as a wandering lead. 
From a little consideration the reader 
will realise that by connecting selected 
sockets (which are of course connected to 
the grid of each valve) together by means 
of the wandering lead any number of valves 
can be cut inor out of use within the compass 
of the instrument. For example, if only 
one valve is required, sockets I and 5 are 
connected together by means of the wandering 
lead, and valves I to 4 inclusive removed 
from the instrument. Supposing that. one 
H.F. and one detecting valve are required, 


DECEMBER 12, 1923 


then sockets Nos. 2 and 5 are connected, 
and valves 2, 3 and 4 removed, and so on. 
Should it be desired to operate a loud speaker 
and to make usc of increased plate potential 
for the fifth valve, the loud speaker and 
battery should be connected as indicated 
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The connections of the instrument. 


If a “ V.24” valve is employed for the 
purpose it will be found that 150 volts 


is a suitable voltage, providing that the ` 


grid is made 3 volts negative. An easy 
means of making the grid negative is by 
means of a clip consisting of two flat 


(<— 200 T0800 METRES) 


" 
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of mica, the whoie being held together by 
two small rivets. To each piece ot springy 
brass a piece of flexible wire is soldered, 
the other end of the wire is connected to 
two or more dry cells joined in series, due 
care being observed that the wire connected 


Co lige con ¥ el 


The metho ' of introducing additional plate potential is shown. 


to the negative terminal of dry cell battery 
has its other end connected to the springy 
brass which is in contact with the grid 
terminal on the valve. 

In conclusion it is reiterated that the 
method of conversion described is recom- 


a 


POTENTIOMETER 


The circuit from which the effect of the pug and socket connections can be understood. 


springs inserted between the grid terminai 
of the valve and the spring connection of 
the valve holder. It is: built up from two 
pieces of thin springy brass separated and 
insulated from each other by a thin piece 


mended only to those amateurs who from 

a lack of sufficient tools or absence of desire 

to disturb the wiring of the amplifier, etc., thus 

preserving the intrinsic value of the instru- 

ment as a piece of ex-Government apparatus. 
Cc 
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TWO NEW BROADCASTING STATIONS 


BRUSSELS AND ROME. 


WO new broadcasting stations 
ave recently been opened, and 
since both of these should be heard 
in this country, a brief description 
of them will no doubt be of interest. 

The broadcasting station recently erected 
at Brussels conducted its first transmission 
on November 24th, and now works regularly 
every evening. The station belongs to the 
Société Belge  Radio-Electriaue, and is 
situated at 34 Rue de Stassart, Brussels. 
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Two steel lattice towers are used to support 
the aerial, and each of these is about 50 ft. 
high. One is erected on the roof of No. 34, 
Rue de Stassart, and the other on the roof 
of the Hotel des Ventes. The two towers 
are about 150 ft. apart. The two buildings 
being about 50 ft. high gives a total height 
of about 100 ft. to the points where the 
aerial is suspended. The earth is obtained 
by connecting together all metallic masses 
throughout the -building in which the trans- 


Masts and oerial of the Brussels station, 


The studio is located on the fourth floor 
and special precautions have had to be 
taken here to keep out from the studio 
external sounds, as this building is also used 
for concerts and lectures. 

The apparatus installed at the Brussels 
station is similar to that at 2 LO, and has 
been supplied by the Marconi Company, 
although installed by Belgian engineers. 
Since the apparatus is practically standard, 
it is not necessary here to go into details, 
but some notes regarding the aerial arrange- 
ments may be of interest. 


mitter is installed, and copper connectors 
have been run between all metallic masses 
such as central heating, water pipes, etc., 
whilst in addition, a buried earth is provided. 
The wavelength used is 410 metres, and 
reports received from many directions 
indicate the efficiency of the transmissions, 
and there should be no difficulty whatever 
in receiving them in this country. 

The s:cond broadcasting station is one 
which has been recently erected in Rome 
by the Western Electric Italiana for Ing. 
Ranieri, who for many years has provided 
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music from theatres and the latest news 
in the homes of thousands of dwellers in 
Rome and other big cities of Italy by means 
of his “ Araldo Telephonico ” system. This 
system comprises a series of transmitters in 
the important theatres which are connected 
by wires with the offices of Ing. Ranieri 
which form an exchange from which wires 
radiate to his many subscribers. He has 
installed this “ wired ” broadcasting svstem 
in Rome, Milan and Bologna, and has met 
with great success. Ing. Ranieri has now 
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with felt about $in. thick, the felt being 
covered with some lighter material more 
in keeping with the surroundings. 

The motor generator which supplies the 
filament and plate current to the transmitting 
valves is situated on a balcony at a distance 
of about 15 ft. from the transmitting room. 
ANTENNA. . 

An inverted “L” type aerial is used, 
the total length between the insulators 
being 150 ft. : 

The conductor used in the construction 


The apparatus room of the Brussels Broadevsting station, 


turned his attention to wireless broadcasting 
with the title “ Radio-Araldo.”’ 

We are indebted to Mr. F. H. Amis, one 
of the engineers responsible for the installa- 
tion, for a description of the station. 

The station is erected in the centre of 
Rome at Piazza Poli 37, the offices of Ing. 
Ranien being situated on the sixth floor. 
The transmitting room, which is about 
18 ft. by 12 ft., contains the speech input 
amplifier, the radio transmitter, the power 
panel and receiving sets for checking the 
quality of the transmission. The studio, 
which is a small room about Io ft. square, 
1s separated from the transmission room by 
an office. To keep out the “ echo ” effect 
the walls and ceiling of the studio are draped 


of the antenna is of 7;1:0mm. stranded 
copper. Four conductors are used running 
parallel and spaced about 6 ft. apart. 

The height of the aerial above ground is 
of the order of 8o ft., but the effective 
height is probably less, due to the presence 
of neighbouring structures, telephone lines, 
ete. 


WAVELENGTH. 

The regulations covering the wavelength 
and radio broadcasting generally have not 
yet been issued by the Italian Government, 
but it was thought that the wavelengths 
allocated for broadcasting purposes would 
have a maximum valve set at somewhere ` 
about 575 metres. 
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To keep within the limits therefore, 
the circuit was adjusted to transmit at a 
wavelength of 540 metres. Later, however; 
it was learnt that the maximum would be 
475: metres; so the set was readjusted to 
transmit at'450 metres, at which wavelength 
experimental transmissions were carried out. 
VALVES. 

The transmitting valves make use of 
an oxide coated filament and operate at a 
temperature corresponding to the filament 
burning at a dull red heat. These are the 
Western Electric valves, and need no further 
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description here, as these tubes have been 
described in The Wireless World and Radio 
Review, November 4th 1922, in an article 
by E. M. Deloraine on “ An Experimental 
Transmitting Set,” and also in a description 
of the Birmingham Broadcasting Station by 
the same author, appearing in The Wireless 
World and Radio Review of December 16th, 


1922. 
TRANSMISSION. 
Until the regulations covering broad- 


casting are issued by the Italian Government, 
transmission can only be carried out ex- 
perimentally. The experimental transmissions 
are carried out daily from 4.30 p.m. to 
5.30 p.m. (Italian time) at a wavelength 
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of 450 metres. In addition to these trans- 
missions, broadcasting is occasionally carried 
out for exhibition purposes, the trans- 
mission being received at various exhibitions 
where receiving sects were being shown. 
Wireless reception has been a great attraction 
at these exhibitions when music has been 
transmitted from the broadcasting station 
for the purpose. 
Previous to the erection of this station 
in Rome, some radio telephony had been 
carried out irregularly by the aircraft radio 
station, and the public were very pleased 


».’ 
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Apparatus panels of the Rome Broadcasting station recently opened. 


at the quality of transmission from the 
broadcasting station. 
RANGE. 

Reception was reported, shortly after 
transmission commenced, at a distance 
of 27 km. on a crystal with frame antenna 
and up to 500 km. using two valve receiving 
sets. Possibly most of the people in Rome 
will use crystal sets, utilising the. electric 
light wires for the acrial. 

REPORTS. 

Reports rcceived from the Aircraft Wireless 
Station, the military and chief civil radio 
authorities were very favourable, and showed 
that development in broadcasting is being 
watched with keen interest. 
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Short Wave Transmission. 

Valuable exporiments in the production of short 
waves have recently been conducted in the Paris 
district. General Ferric, of the Eiffel Tower 
wireless station, in describing the results before the 
Academy of Science, said that it had been found 
possible to communicate at a distance of 1} miles 
with a two-metre wavelength, and the intensity of 
the oscillations did not exceed 80 milliamperes. 
By increasing this intensity and by other devices, 
said the General, it would be possible considerably 
to increase the distance at which messages could be 
heard. 


Empire Wireless. e . 

An interesting disclosure of trans-Pacific wireless 
tests during last summer appeared in the Times of 
November 29th. 

It is understood, says the Vancouver correspondent 
of that newspaper, that exhaustive tests have been 
carried out by Commander E. C. Watson, repre- 
senting the Pacific Cable Boggd, and the British 
Post Office, from the coast of British Colombia to 
Australia, via Fanning Island, with such success 
that an extension of the scheme is likely to include 
China and South Africa. Commander Watson’s 
plans have been kept secret, and the tests have 
been conducted at isolated points along the coast. 


A New South African Station. 

Work is proceeding rapidly on the construction 
of a large wireless station at Klipheuvel, some 
27 miles from Cape Town, There are to be 16 masts 
of an average height of 830 ft. 


Radio Association of Ireland. 

The executive committee of the newly-formed 
Radio Society of Ireland is endeavouring to increase 
the number of its branches in various centres. The 
Secretary would therefore welcome information 
regarding the possibility of setting up branches at 
Kilkenny, Cavan, Difndalk, Wexford, Sligo, and 
Longford, and any other district where a branch of 
the Association would be necessary. All interested 
in this movement and those desiring to become 
members, are requested to communicate with 
H. Hodgens, Esq., Hon. Secretary, Radio Associa- 
tion of Ireland, 92, Lower Bagott Street, Dublin. 


Broadcast Reception in Cornwall. 
With reference to the letter of Mr. Geo. Laity, 


on the above subject published in our 
issue of November 7th, we have received 
some interesting details of broadcast re-eption 


in West Cornwall from Mr. W. M. Martyn, 
who employs a three-valve set (H.F., detector, L.F. ). 
Using a single wire aerial 30 ft. long and 12 ft. high 
and an ordinary “ poker ° earth, our correspondent 


has received good signals from 5 NO, 2 LO, 51T 
and 2 ZY, reception being audible from the phones 
all over the room. 5 WA and 5 SC and several 
continental stations are also received. Mr. Martyn 
endorses the opinion of Mr. George Laity that a 
relay broadcasting station could, with advantage, 
be erected at Plymouth or further west. 


A League of French Wireless Societies. 

An effort has been made in France to consolidate 
the position of the wireless amateur, and, with this 
object in view there has been formed a Comité 
Intersocietaire de T.S.F. The new league is at 
present. composed of the three principal societies in 
the country, viz., Société des Amis de la T.S.F., 
Société Francaise d’Etudes de T.S.F., and the 
Radio Club de France. — 

The objects of the League are to foster popular 
interest in radio telephony, to promote national and 
international conferences on the subject of recep- 
tion and elimination of atmospherics, and to the 
study of other phases of the science. All corre- 
spondence. should be addressed to M. David, 
56, Rue de Vaugirard, Paris Ge. 


| Help Wanted in Sidmouth. 


A reader in Sidmouth, Devon, is anxious to get 
into touch with a local amateur who would be ready 
to give him the benefit of his experience in the 
installation of a broadcast receiver using a frame 
aerial. In this connection we shall be pleased to 
forward any communication to the proper quarter, 
and letters should be addressed to C. W. Cosgrove, 
c/o Editor, The Wireless World and Radio Review. 


‘* Freak ’’ Receptions. 

The request in our ssue of November 28th for 
records of ‘freak ” reception ’’ has brought forth 
a response from Mr. John Bonnett, of Cheshunt, 
Herts. 

On November 22nd our correspondent succeeded 
in hearing the broadcast transmission from Aberdeen 
while employing a single circuit crystal receiver. 


FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER 12th. 


Stockport Wireless Society. At 7.30 p.m. Lecture: “ Transmitting.” 
By Mr. H. A. Woodyer. 

Edinburgh and District Radio Society. At 117, George Street. 
Lecture: ‘* Power Transformers.” By Mr. H. V. Shore. 

Manchester Radio Scientific Society. At7 p.m. At16, Todd Street. 
Lecture: ‘ Electrical Measuring Instruments.” By Mr. Owen. 

Streatham Radio Society. Lecture by Mr. Gibbon (of the G.P.O.). 

Clapham Park Wireless and Scientific Society, At 8 pm. At 
67, Balham High Road. Lecture by representative of_Igranic 
Electric Co. 
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THURSDAY, DECEMBER 13th. 

South Norwooi ani District Radio Association, At the Stanley 
Halls, South Norwood Hill. Soirée and Exhibition of Members’ 
apparatus. 

Luton Wireless Society. 
School. Experimental De monstraticn, 

Stoke-on-Trent Wireless and tal Association. Lecture 
by Mr. L. F. Fogarty, A.M.I.E.E., F.R.S.A. 

Hackney and District Radio Society. Demonstration of Wecovalve 
and other wireless apparatus. By Mr. Miller (of the Western 
Electric Co., Ltd.). 


At 8 p.m. At Hitchin Road Boys’ 
By Mr. G. W. Chandler. 


FRIDAY, DECEMBER 14th. 

Wembley Wireless Society. At 8p. m. At Park Lane School. ** The 
Exhibition.” By Mr. W. E. Meldrum. 

Manchester Wireless Society. At 7.30 p. m. In the Council 
Chamber, Houldsworth Hall. Lecture: ‘My Wireless Life.” 
By Dr. Stanle y Hodgson, M.R.C.S., L.R.C.P. 

Sheffield and District Wireless Society. "Concert and Whist Drive. 

Leeds o Bociety. Open Meeting and Demonstration. 

Norwich and District Radio Society. Lecture: ‘‘ Morse Code and 
Procedure.” By Mr. Harcourt. 

Honor Oak Park Radio Society. Lecture by Mr. Stevens. 


MONDAY, DECEMBER 17th. 
North London Wireless Association. At 8 p.m. At the Northem 
Polytechnic Institute, Holloway Road, N. Ordinary Meeting. 


TUESDAY, DECEMBER 18th. 
Plymouth Wireless and Scientific Society. At 8 p.m. At the 
“M.C.A. Buuding, Old Town Street. Lecture: " The Working 

of the Three-Electrode Valve, introducing the Electron Theory.’ 
By Mr. Lock. 

Radio Society of Willesden. At&p.m.- At 34, The Croft, Harlesden, 
N.W o General Discussion and Ccempleticn of New Year's 
Syllabus. 


- 


Broadcasting. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS : 


GREAT BRITAIN. 

LONDON 2 LO, 363 m:tres; MANCHESTER 2 ZY, 370 metres: 
BIRMINGHAM 5 IT, 423 metres ; CARDIFF 5 WA, 353 metres: 
NEWCASTLE 2 NO, 400 m> tres ; GLASGOW 5 SC, 415 motres: 
ABERDEEN 2 BD, 497 mctres ; BOURNEMOUTH 6 BM, 485 metres. 
Regular daily programmes. Weekdays, 11.30 to 12.30 p.m, 
(2 LO only). 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 to 5 p.m., 
5.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.5 am. (Thursday and Friday), 11.15 to 
11.30 am., Time Signal and Weather Forecast; 12.0 ncon, Live- 
stock prices ; 3-40 p.m. (Saturday excepted); Financial report. 
5.30 p.m, (Saturday excepted) Bourse Closing Prices; 6.10 p.m., 
Concert or Address; 7 p.m., Weather Forecast ; 7.20 p.m, (Sunday), 
Concert and Address; 10.10 p.m., General Weather Forecast. 


PARIS „(Compagnie Francaise de Radiophonie Emissions 
** Radiola ”), SFR, 1 78> metres, Daily, 12.30 p.m., Cotten, Oil 
and Cafe Boer News, Concert; 1.45 p.m., First Bourse Re port: 


1.30 p.m., Bourse Closing Prices ; 4-45 p.m., Concert ; 
News and Racing Results; 8.30 te 9.30 p.m., News; 9.10 p.m., 
Concert; 10 p.m. to 10,45 p.m., Radio Dance "Music. 

ECOLE SUPERIEURE des Postes et Télégraphes, 450 metrs 
3.30 to 4 pam, (Wednesday and Friday), 7.45 p.m. to ro p.m. 
(Tuesday and Thursday), Tests (Music,ete.) ; 2.30 p.m. to 7.30 p.m. 
(Saturday), Tests (Music, etc.). 

LYONS, YN, 3,100 metres. 

_ Graunophone Records. 


5.45 p-m., 


Daily, 9.45 a.m. to 10.15 amn., 


BELGIUM. 
BRUSSELS, BAV, 1.190 metrs. 1 p.m. to 5.30 p.m., 
logical Forecast; g p.m. (Tuescay), Conce t. 
BRUSSELS ‘“ Radio Ele. trine ») 410 metres. 


Meteoro- 


D. ily, 8.30 p.m. 


to 9.50 p.m., Conce t. 
LI AND. 

THE HAGUE, PCGG. Temporarily suspended. 

THE HAGUE (Heussen Laboratory), PCUU, 1,070 metres. 
9.40 to 10.40 a.m. (Sunday), Concert; 9.40 to ro.go p.m., Concert; 
7-45 to 10 p.m. (Thursday), Concert. 

HAGUE (Velthuisen), PCKK, 1,070 metres. 8.40 to 
9.40 p.m. (Friday), Concert. 
IJMUIDEN (Middelraad), PCMM, 1,050 metres. Saturday, 


8.40 to 9.40 p.m., Concert. 
AMSTERDAM, PA 5, 1,100 metres (Irregular). 


10 to TY a.m., 
Concert: § to 6.30 p.m., Concert ; 


8.10 to 9.10 p.m., Concert. 
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DENMARK. 
LYNGBY, O 2,400 metres. 7.30 p.m. to 8.45 p.m., Concert 
(Sunday excepted). 
BERLIN (K terhausen), L.P., 4.000 metres. (Sunday), 


1o to r1 a.m., Music and Lecture; 
Music and Lecture. 
Speech 
News. 

EBERSWALDE, 2.930 metres. Daily, 12 to 1 pm. Address 
and Concert; 7 to 8 p.m., Address and Concert; (Thursday aml 
Saturday), 5.30 to 6.30 p.m., Concert. 


CZECHO-SLOVAKIA. 

PRG, 1,800 metres. 7 a.m., 11 am. and 3 p.m., 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m., 
and g p.m., Concert. 

KBEL (n near Prague), 1,000 metres. 
Netcoroieeical Report and News. 


LAUSANNE, BB 


4 p.m., Concert; 
7 p.m., 'Concert. 


2,700 metres II a.m. to 12 noon, 
Daily, 4,000 metres, 6 to 7 a.m., Music and 
; 11.30 a.m. to 12.30 p.m., Music and Speech; 4 to 4.30 p.m., 


Dailv, 6.20 p.m., Concert, 


SWITZERLAND. 
1 (Radio Club de Genève). Temporarily suspended. 
1,100 metres. Tuesday, Thursday, Saturday, 


londay, Wednesday, Friday and Saturday, 


t 


12 to 1 p.m., Tests. 
Tests. 


SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular). 
MADRID, PTT, 400 to 700 metres. 4 to 5p.m., 


Distortion in Radio 
Telephony. 


By H. A. Tuomas, M.Sc. 
(Concluded from p: 339 of previous issue). 
Mr. Thomas, replying to the discussion, said : 

With reference to the remarks made by Mr. Child, 
I can quite naturally understand his surprise at 
the value of the condenser which I find requisite 
to couple two audio valves. I commenced my 
test with a 0.01 mfd. condenser, and this was 
reduced to 0.001 mfd. without any diminution of 
amplitude. After that the curve given was obtained 
and shows that quite a small condenser is sufficient 
to pass the audio frequency energy. 

Certainly the use of short waves facilitates 
closer pac king of the wavelengths, but it appears 
to be difficult to produce large power transmitters 
a. very short wavelengths. 

Mr. Phillips spoke of the difficulty of obtaining 
high resistances, of the order of 100,000 ohms to 
carry a current of 25 milliamperes. The wire 
resistance is, of cotrse, the only method, and I 
have seen quite neat wire resistances of this value 
non-inductively wound and taking up little more 
room than an ordinary anode resistance. 

With regard to the remarks of Mr. Coursey, I 
wish to voint out that the paper was meant to be 
an analytical survey from a theoretical standpoint. 
The difficulties of obtaining actual figures are 
almost insuperable. By a large number of voltage 
readings obtained by electrostatic voltmeters, 
one could obtain some information, but it would 
be impossible by any method to observe the 
flattening of the positive half of a wave. Any 
instrument for high frequency work can only 
integrate a series of instantaneous values. I 
admit that selectivity must of necessity be con- 
sidered, but the time has come when selectivity 
and distortion must be considered as mutually 
opposed, and a compromise must always be made. 
1 wished merely to point out the tendencies, because 
the exaggerated conception which I put forward 
now, may at some future date become quite a 
real one, and I wish that to be understood with 
regard to the whole paper. In practice the 
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various defects may be quite small, but never- 
theless, the summation of them produces the 
obseryed result. | 

It is quite possible that the distortion effect of 
one component may be partially or wholly com- 
pensated for by the characteristics of another 
component, but it appears unlikely that such a 
happy state of affairs would be the rule. I admit 
that a loud speaking horn may be able to straighten 
out an effect produced in a transformer, and I 
think in some cases it takes place, but generally 
it is not likely to materially modify a bad 
characteristic, for after all the resonance points 
of the speaking device would need to be very 
beautifully synchronised with the transformer 
resonance. 
- I agree with Mr. Smith-Rose on the physiological 
importance of the question of the theoretical 
value of the current in the receiver as contrasted 
with the effect produced upon our sense organs. 
This effect is dependent largely upon the musical 
training and natural aptitude for appreciation of 
the listener. A man might say that a certain 
jazz-band was good, and another having had a 
refined musical training would say it was dreadful. 
“I admit that in the B-H curve that I gave, I 
meant to give merely the idea, and have introduced 
no detail. In the receiving circuit I admit that 
the 3,000 audio change on the carrier 840,000 is 
small, and in practice probably produces a very 
small change, but again I am looking at the problem 
from a theoretical point of view, and am 
thinking of the time when we shall get to such 
selective conditions that these small points will 
be of importance. 


With regard to the transformer, Mr. Smith-Rose 
spoke of being able to arrange the connections in 
such a way that self-capacity reactance and 
inductive reactance could compensate themselves, 
so giving a constant voltage step up at all 
frequencies. I quite realise the possibility, but 
feel that it 1s improbable in most cases that self 
capacity and inductance are so nicely arranged 
that this is possible. If the transformer were so 
designed that the self-capacity reactance were 
able to balance out the inductive reactance, it 


would be very advantageous, but self-capacity. 


is so difficult to calculate that I fear that only by 
a series of long and tedious experiments could 
one hit upon that case. 


Mr. Holbeach was particularly surprised at the 
result I obtained from the resistance amplifier, 
and here again I must say that the result was 
obtained on a three-stage amplifier, and quite 
a number of people to whom I have communicated 
the information have tried it, with about the 
same amount of success as I obtained. I am only 
speaking of two or three stages, and I do not know 
how far this could be carried. I do not suggest 
that it would be effective for a really large loud- 
speaker demonstration. Undoubtedly the voltages 
and size of valve which he «suggests at the output 
end is in direct contradiction to the results given 
by Mr. Smith-Rose, but whereas the latter 
probably is speaking of reasonable intensity in 
a small room, the former member refers to bawling 
- 2LO about two miles. In that case the requisite 
power is not alarming. 

The next speaker asked about various circuit 
arrangements for eliminating the steady anode 
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current in the loud speaker, and I would like to 
add that there is a method which I have tried, 
as well as.his, which is quite successful, namely, 
to put two large condensers in series with the 
loud speaker. Practically the whole of the audio 
energy is passed to the speaker, while it is relieved 
of the steady anode current. It also appears 
to smooth out amplifier noises. I most heartily 
agree that the bad reception at a good many of 
the trade demonstrations I have heard will do 
more to ruin broadcasting than anything else. 
I have heard a demonstration three miles from 
2LO, with twelve valves in cascade (laughter), 
and I can assure you that a demonstration such 
as this would do a great deal of harm. 

Captain Ainslie spoke of the adoption of tuned 
secondaries on audio transformers, and I cannot 
pass his remarks without a smile. The possibilities 
of such a device are almost endless. In a duet 
the most successful attempt could be made to 
predominate while the other member could be 
successfully subordinated. In fact, we should be 
able to apply our own musical ideas to the 
interpretation of the music ; that is, we have at 
last obtained the pianola radio receiver. From 
a distortion aspect of course, the method is barbaric. 
Nothing could give such big distortion effects. 
I cannot understand his statement about maximum 
distortion over the short distances. Certainly every- 
one has obtained a reciprocal result. I am sure, | 
both from a theoretical and practical point of 
view, the phenomena is impossible, because at 
greater distances we have distortion due to the 
medium, and also due to the greater amplification 
which 18 necessa 

Mr. Blake asked me whether I had ever peP- 
formed any experiments with the glow discharge 
type of microphone. I have not, but as to the 
arc transmitter, I have tried one type, but the 
difficulties of maintaining a steady arc were such 
as to merit a refusal of the method. 

The results given are of course independent of 
the radio-frequency side of the apparatus, but 
they were carried out on 369 metres. 

With regard to the remarks of Dr. Eccles, I 
must say that I intended to attack, and also hoped 
that the attack would prove instructive as well 
as of a constructive nature. I have exaggerated 
every detailed point in order to make each possible 
source of distortion quite clear. I am sorry that I 
could not give a quantitative figure of the different 
defects, because it is very dithcult to obtain a 
measure of any of these. I hope that in the future 
I shall be able to give more accurate details, but 
my whole object was to arouse attention to the 
very vital factors producing distortion, and I 
shall be satisfied if I feel that I have performed 
that duty. 

I have to thank Dr. Eccles for his remarks, and 
especially for the information—which I did not 
appreciate before—that, since the transmitting 
medium is dispersive, the velocity of propagation 
of ether waves is dependent upon the frequency. 

[With reference to the Discussion on the above 
paper, Nov. 28th issue, page 293, Mr. Holbeach 
points out that he is quoted as having said: “I 
have tried it myself, and have had a number of 
milliamperes on the last stage quite satisfactorily,’ 
whereas what he actually said was: ‘ I have tried 
it myself, and have had 100 milliamperes &c.”.] ` 
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Societies marked with an asterisk are athliated to the Radio Society of Great Britain. 


HACKNEY AND DISTRICT RADIO 
SOCIETY.* 


Over 1,000 persons attend:d a wireless 
demonstration and exhibition organised 
by this Society, and held at the Clapton 
Palais de Danse on Wednesday, Novem- 
ber 21st, when speeches were made by 
Mr. A. R. Burrows (‘‘ Uncle Arthur "), 
and Captain P. P. Eckersley, of the 
British Broadcasting Company. The 
exhibits, which had been constructed by 
members of the Society, were valued at 
£1,000 and ranged from a humble crystal 
set costing a few shillings to elaborate 
valve sets worth about £70. 

Mr. Harry A. Epton, F.B.F.A., Chair- 
man of the Society, who presided at the 
opening ceremony, read a letter from 
Col. Sir Arthur Lever, M.P., expressing 
regret at his inability to occupy the 
chair as arranged. 

In an entertaining speech, Mr. Burrows 
referred to the difficulties of arranging 
broadcast programmes so as to please 
everybody, and Captain Eckersley fol- 
lowed with an amusing discourse on the 
technical difficulties of broadcasting, 
including fading and jamming. 

Hon. Sec., Chas. C. Phillips, 57, High- 
field Avenue, Golder’s Green, N.W.11. 


NORWICH AND DISTRICT RADIO 
CIETY 


“ X-Rays” formed the subject of an 
interesting lecture and demonstration 
iven by Mr. I. S. Spain, on November 
16th, when, by means of lantern slides, 
he thoroughly explained the principles 
of the waves discovered by Dr. Röntgen. 
Having read Dr. Rontgen's first lecture 
on the new discovery, Mr. Spain dealt 
with the numerous uses of X-Rays, 
particularly in connection with medical 
practice, concluding with a demonstration 
which at once interested and startled 
the members. 

Hon. Sec., J. G. Hayward, 42, Surrey 
Street, Norwich. 


GLASGOW AND DISTRICT RADIO 
CIETY. 


e 

The fourth meeting of the Session was 
recently held at the Glasgow University, 
where a lecture was delivered by Dr. G. 
allan on ‘‘Sound as the Handmaid of 
Radiotelegraphy.” He dealt mainly with 
the wave phenomena of sound, demon- 
strating by ps ema the propagation 
of air waves of frequencies ranging from 
30 per sec. up to 32,000 per sec. and 
explained the limits of audibility. Reson- 
ance, harmonics, sensitive flames, and 
the production of best notes were also 
demonstrated. 

Assist. Hon. Sec., Wm. K. Fulton, 
148, Kenmure Street, Glasgow. 


RADIO SOCIETY OF WILLESDEN.* 
lhe headquarters of the Society have 
been moved to 34, The Croft, Harlesden, 


N.W.ro. Adequate apparatus has been 
installed for reception, and in view of 
the Transatlantic Transmitting Tests, a 
six-wire cage aerial has been erected. 

Meetings are now held on Monday, 
Tuesday, Thursday and Friday of each 
week, 

Applications for membership should 
be addressed to the Hon. Sec., F. H. H. 
Coote, 183, Carlton Vale, Maida Vale, 
N.W.6. ; 


BARKING AND DISTRICT RADIO 


SOCIETY. 

On Monday, November 26th, Mr. R. C. 
Jones gave a lecture on the *' Thermionic 
Valve.” The lecturer described the 
workings of the earlier type of two- 
electrode and later the three-electrode 
valve, together with their underlying 
princ pisi Mr. Jones then went on to 
describe the operation of the valve in 
receiving and transmitting, and after 
dealing with the subject very fully, 
answered questions raised by the members. 

Hon. Sec., C. R. Willett, Congregational 
School Room, The Broadway, Barking. 


NEWCASTLE RADIO SOCIETY.* 

Members who wish to be included in 
parties which are to visit §NO, the 
Newcastle Broadcasting Station, are 
asked to send in their names to the 
Secretary without delay. Members may 
choose either a Wednesday or a Saturday 
for their visit, and will be informed later 
of the week allocated to them. 

Hon. Sec., Colin Bain, 51, Grainger 
Street, Newcastle-on-Tyne. 


RADIO ASSOCIATION OF IRELAND. 

At a special meeting of the Association, 
held on November 27th, the Secretary 
announced that a programme had been 
arranged up to April next. Amongst 
those who have promised to read papers 
are:—Mr. T. J. Monaghan, B.Sc., 
AMLE E s the Rev. H; V.-Gill,’S.J., 
M.A., M.Sc., and Professor F. E. Hackett. 
Demonstrations of wireless receiving 
apparatus will be held next month under 
the auspices of the Radio Association. 

Branches covering the following coun- 
ties of Cork, Limerick, Waterford and 
Tipperary have been organised and the 
Secretary is in communication with 
Galway and other centres regarding the 
formation of branches. ` 

The Secretary then read a letter from 
the Secretary of the Radio Society of 
Great Britain extending an invitation to 
its meetings to the officers and members 
of the Radio Association of Ireland who 
are visiting London. 

Mr. P. E. Belas. B.A., A.R.C.Sc., 
University College, Cork, has accepted 
a vice-Presidentship of the Association. 

An interesting lecture entitled : ‘* Facts 
about Frequency,” was delivered by 
Prof. J. J. Dowling, M.A., F.Inst.P., who 
dealt with the phenomenon of frequency 


which occurs in so many branches of 
scientific inquiry. 

The harmonic vibrations of musical 
instruments were touched upon and the 
lecturer spoke of their equivalents in 
electricity. These harmonic phenomena 
were illustrated by experiments and their 
application to radio science explained. 
Prof. Dowling concluded with an exposi- 
tion of the principles employed for the 
measurement of frequency. 

Hon. Sec., H. Hodgens, 92, Lower. 
laggo: St., Dublin. 


THE SOUTHAMPTON AND DISTRICT 
O SOCIETY.* 


RADI z 
On Thursday, November 22nd, Captain 
E. Robinson lectured to a large 
number of the members on “ Professor 
L. A. Hazeltine’s Neutrodyne Radio- 
Frequency Amplifier,” which has achieved 
great popularity in the United States. 
Captain Robinson described at great 
length the manner in which the inter- 
electrode capacities of the valve, and 
self-oscillation, were overcome. ‘The lec- 
turer also gave constructional details of 
a set embodying this circuit, and demon- 
strated with a Neutrodyne 4-valve set, 
2 LO being heard on a loud-speaker with 
remarkable clarity and freedom frowi 
distortion. 

Hon. Sec., P. Sawyer, 55, Waterloo 
Road, Southampton. 


RADIO SOCIETY. 

At a general meeting, held on Thursday, 
the 22nd inst., the lice. Sec. reported 
that, in reply to letters sent to members, 
he had received an overwhelming majority 
of replies in favour of holding the weekly 
meeting on Friday, and it was unani- 
mously resolved that meetings would be 
held on this day in future. Mr. W. J. 
Rawlings gave a demonstration of the 
new ‘Sterling’ four-valve cabinet 
receiver, which, coupled to one of the 
latest pattern ‘‘ Amplion ” loud-speakers 
with floating diaphragm, gave an 
immense volume of undistorted music 
and speech from the 2 LO transmission. 
Other broadcasting stations were also 
successfully tuned-in on the loud-speaker , 
without interference from 2 LO. 

All the components for the Society's 
four-valve receiver have now been pur- 
chased, and its construction commenced. 
The Society is indebted to Messrs. 
Gambrell Bros., Messrs. The Igranic 
Electric Co., Messrs. Burndept, Ltd., and 
others, for gifts of coils, coil-holders, 
filament rheostats, and other useful 
accessories. The Hon. Treasurer has al: o 
very kindly presented the Society with 
a “Music Master” pattern Amplion 
leud-speaker. All members are requested 


to make a note of the new meeting-night, . 


t.e., Friday, and intending new members 
should communicate with the Hon. Sec., 
C. G. Stokes, of 6, Worple Avenue, 
Wimbledon, S.W.19. 
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BELVEDERE, ERITH AND DISTRICT 
RADIO AND SCIENTIFIC . 

On Monday, November 26th, Mr. C. E. 
Morriss gave an elementary lecture on 
“Crystals and Crystal Circuits,” explain- 
ing in very simple language the theory of 
crystal rectification, and showing how the 
crystal possessed the property of con- 
verting the inaudible high frequency signal 
wcillations into pulses of audible fre- 
quencies. 

He next showed how to apply the crystal 
to simple circuits and then to more 
elaborate ones. The quality of music 
and speech, when received on a crystal 
was very much superior to that received 
on a valve as there was practically no 
distortion with crystal -rectification. A 
simple erystal circuit of special design 
was then explained with hich: said the 
lecturer, he had successfully received all 
the British Broadcasting Stations except 
Manchester. 

Hon. Sec., S. G. Meadows, 110, Bexley 
Road, Erith, Kent. 


THE NORTH LONDON 
ASSOCIATION.” 

On Monday, November 26th, the 
“Loud Speaker Competition ” was held 
before a good attendance and twelve 
dierent loud speakers were brought 
along by various members. The Chair 
was taken by the President, R. S. Clay, 
Esq., B.A., D.Sc. 

The instruments were placed on the 
lecture table and their leads brought 
together so that each could be put in 
circuit without revealing which instru- 
ment was being connected. 

Speech was received from 2LO on a 
crystal, two L.F. valves following this, 
the final eae terminals being brought 
to a pair of mercury cups into which 
could be dipped the leads from the loud 
speakers. Fhe instruments were given 
numbers, and marks for quality and loud- 


ness were given by each member privately., 
The average marks were then taken and 


the places awarded. The results, it is 
thought, mainly proved the real difficulty 
of comparing the various modern makes 
of loud speaking telephones, as those 
which in the opinion of the club came out 
lowest in the test, were evidently not 
Intended to deal with the same signal 
Stength. 


The actual test occupied about an hour 
and a half and proved of great mterest 
to those present, who were well satisfied 
with the return for the trouble taken in 
bringing their instruments to the club. 

Hon. Sec., J. C. Lane, The Northern 
Polytechnic Institute, Holloway, N.7. 


HONOR OAK PARK RADIO SOCIETY. 

At a recent meeting, the Vice-President, 
Dr. J. Russell Higson, M.B., gave a 
lecture off “Sound Distortion.” He 
explained the principles of energy and 
motion in relation to sound, proceeding 
with a very fullaccount of the production 
of the human voice and the action of the 
ear in reproducing these sounds, and 
transmitting them to the brain. Various 
simple experiments were suggested and 
the hope was expressed that members 
would take up the study of sound, it 
being so closely allied to wireless tele- 
phony. : 

The evening closed with a discussion on 
the possible causes of distortion in a 
certain dual amplification receiver. 

Hon. Sec., G. J. Price, 22, Honor Oak 
Park, S.E. 


LEYTON RADIO ASSOCIATION.* 

On November 27th, the Association 
demonstrated its claim to have the most 
efficient antenna of any East London 
Radio Society. 

Mr. Williamson, a member, reported 
reception of WGY on one valve on 
sunday last, at 2.50 a.m, ; the reception 
with the addition of an L.F. valve being 
almost of loud speaker strength. 

The rival merits of L.F. transformer and 
H.F. amplification were then discussed at 
some length, and a decision was arrived 
at to construct a resistance-coupled 
amplifier for comparison. 


Hon. Sec., Capt. Thorley, C.A. Social 


Centre, Leyton, E.10. 
MIDHURST AND DISTRICT RADIO 
SOCIETY.” 


The November meeting was held (by 
courtesy of Major F. R. Harding Newman), 
at Rotherfield House, on Tuesday, Nov. 
2oth. The chief interest of the meeting 
centred in a five-valve set assembled by 
Mr. S. F. Broadway. Only four valves 
were used on this occasion (one H.F., 
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detector, two L.F., reaction on tuned 
anode). The appearance of the set was 
most pleasing and its performance 
excellent. A loud speaker (Amplion) 
made itself heard all over the large 
billiard room in which the meeting was 
held, distortion being noticeatly absent. 

Future meetings will be held on the 
second Thursday. in each month. 

Hon. Sce., H. J. Dyer Cossins, Hunsdon, 
Midhurst. 


LIVERPOOL WIRELESS SOCIETY. 

At the Royal Institution, Colquitt 
Street, on Thursday, November 22nd, 
November, Mr. H. H. Harrison, of 
The Automatic Telephone Manufacturing 
Co., Ltd., gave an address on “* Autcmatic 
Recording of High Speed Transmissicus 
of Radio Telegraphy.” 

Mr. Harrison gave an historic survey 
of various methods of recording and 
ransmitting Morse messages, and lime- 
light projections, illustrated throughout 
the variety. of mechani:ms ensuring 
absolute accuracy, ccupled with the 
highest rapidity. High speed messages 
received by the Socicty’s set were duly 
recorded at the meeting, and the members 
were permitted to inspect the apparatus. 

Hon. Sec., G. H. Miller, 138, Belmont 
Road, Liverpool, 


CITY OF LONDON PHONCGRAPH AND 
RADIO SOCIETY. 

At the November mecting the Society 
was particularly fortunate in having a 
demonstration by Mr. T. Alliscn (§ PU), 
who has accepted office as Vice-President. 
Using a straightforward circuit, 1 D 
and 1 L.F. (power valve), with 120 H.T. 
and a frame aerial, the demonstrator 
proved to those who had hitherto looked 
upon the loud speaker as a necessary 
evil, that purity of tone and faithfulness 
to the original can be obtained such as 
to gramophone can give. 

Mr. Alliscn reccunted scme of his 
wireless expericnecs and menticned that 
he had that morning received no less 
than 14 American imateurs. He has 
p.omised to give the Society a trans- 
mitung dcemonstraticn at an carly date. 

Particulars of the Society can te 
obtained from the Hen. Sec., J. W. 
Crawley, 27, Horsham Avenue, N.12. 


= Radio Society of Great Britain. 


At the unanimous request of the officers and 


M.LE.E.. 


Stanley 


Ward, J. H. Hibberd. 


committee, Dr. W. H. Eccles, F.R.S., has consented 
to continue in the office of President for the forth- 
coming year. 

The following nominations for other offices have 
been made: Acting Vice-President, Brig.-Gen. 
Sir Capel Holden, K.C.B., F.R.S., M.LE.E. ; 
Hon. Secretary, P. R. Ccursey, B.Se., A.M.LE.E., 
F.Inst.P.; Hon. Treasurer, Prof. Ernest Wilson, 
M.Inst.C.E., M.LE.E. 

From amongst a large number of names con- 
sidered, the Committee have selected the following 
as nominations to serve on the Committee for the 
forthcoming year, and these will be submitted for 
confirmation at the Annual General Meeting to be 
held on December 19th, at 6 p.m., at the Institute 
of Electrical Engineers: R. L. Smith-Rose, Ph.D., 
R. Carpenter. H. S. Pocock, Captain M. Ainslie, R.N., 
J. H. Reeves, M.A., M.B.E., Thomas Hesketh, 


The Chairman (F. Hope Jones, M.I.E.E.), Hon. 
Secretary (L. McMichael) and Hon. Treasurer 
(L. F. Fogarty, A.M.I.E.E.), although eligible for 
re-election, have intimated to the Piesicent ond 
Committee that, in view of the fact that they have 
served some ten years in cffice, they do not desire 
their names to go forward for re-election. 

It will be found that in the new constititicn 
of the Society which is being submitted to members, 
it is not proposed to continue the offices of chairman 
or vice-chaii man, and consequently no nominations 
for these offices are put forward. 

The Committee recommend that the early 
appointment shall be made of a salaried assistant, 
and that an office shall ke provided, on account of 
the very large increase in the clerical work connected 
with the conduct of the affairs of the Society and 
affiliated societies. 
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THE OPERATION OF THE ARMSTRONG SUPER. 


Since writing the article called ‘‘ The Operation 
of the Armstrong Super” (Wireless World and 
Radio Review, November 2Ist, page 239), 
an article has been published by H. 
Andrews, B.Sc. (‘‘Some Laboratory Experiments 
with the Armstrong Circuit,” page 805, The Wireless 
World and Radio Review, September 12th), on 
the results of his measurements on this circuit. 
Although these results are very excellent, might 
I criticise his method of plotting them. 


Ratio : Transmitter Signal Strength Ratio, | 

bia current. Armstrong Detector be 
A. b. C; D. | 

10°3 437 | 450 10°5 | 42°8 

106 | 405 | 430 8-0 53°75 | 

11°6 i 37:0 430 7:2 ' 59°80 | 

130 33°0 430 6:2 | 69°40 

14°8 | 28-4 422 3°9 108-1 

17°8 23°0 410 2°6 1§7°9 

20°0 20°5 410 1°2 | 348 

22: 17:6 400 tl 374 

2474 | 16:2 394 1'0 395 

26:2 14°7 385 0'4 962°5 

28°5 | 13°0 | 370 o2 | 1850 

32°9 10-8 355 o'I 


As plotted in Fig. 4 of the above article, the 
amplification factor is taken as the ratio of Arm- 
strong signal to simple reaction signal. Now the 
latter is complicated by the fact that for excessively 
weak signals (e.g., an entirely inaudible carrier 
wave) rectification becomes almost nil. This is 
very well shown by a comparison of his figures 
on transmitter current and signal strength without 
the Armstrong Oscillation. 

The actual wave at the receiving station is 
naturally proportional to the current in the trans- 
mitter, but the simple reaction signal drops to 


10 20 30 40 50 
mA TRANSMIT TER CURRENT 


Fig. 1. 


zero at 10 milliamperes transmitter current, i.e., 
amplification by the Armstrong circuit then 
becomes infinite. 

If his figures for signal strength in the Armstrong 
circuit are plotted against transmitter current, 
it becomes much more evident what is happening. 
This is done in Fig. 1. 


10 20 30 40 50 
t mA TRANSMITTER CURRENT 
Fig. 2. 


It is well known that the circuit possesses a 
“limiting factor ” and from Fig. 1 it is evident. 
that, although the transmitter was some distance 
away, ‘‘strong signals ”’ are still being considered. 
The really interesting part of the plot is between 
10 mA and 0, or the same effect produced by re- 
moving the transmitter to a greater distance. 

In Fig. 2 is given a plot of the ratio of his Arm- 
strong signal to transmitter current for varying 
transmitter currents, #.c., relative ‘“‘ amplification 
factor ” of received waves. Although this increases 
as the signal becomes weaker, it is almost entirely 
due to the limiting factor. ; 

Fig. 1 can evidently be divided into two distinct 
portions, weak and strong signals. In the former, 
signal strength is roughly proportional to the re- 
ceived wave, and in the latter, ,signal strength 
is practically constant. 

D. F. STEDMAN. 
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OUR TRANSATLANTIC BROADCASTING 
‘TESTS. 


NE outstanding feature of the 

week of Transatlantic Broadcasting 

which concluded in the early 

hours of Sunday, December 2nd, 
was the success of the British transmissions. 
The first reports which have reached this 
country from America give every indication 
that the entire British programme was 
received, despite the adverse weather con- 
ditions prevailing towards the end of the 
week. 

The Westinghouse Electric Company at 
Pittsburgh, Pa., records the complete recep- 
tion of the British transmissions, and this 
experience was repeated at Northport, Long 
Island. It appears, however, that the U.S. 
amateurs were not nearly so successful 
during the last two-way test, a fact for which 
atmospheric conditions must be held re- 
sponsible. From the reports received it 
is evident that on December 2nd the most 
clearly heard of the British stations were 
London and Newcastle. In this connection 
we have received some useful information 
from Bnitish listeners regarding the quality 
of the transmissions on this side, and in 
almost every case the unusual signal strength 


from all British stations is commented 


upon. 

Concerning the amateur reception in this 
country of the U.S. transmissions, the follow- 
ing list furnishes the best criterion. The 
Wireless World and Radio Review has been 
inundated with letters of congratulation from 
all parts of the United Kingdom and Ireland, 
and even from France and Holland, and we 
take this opportunity of thanking our 
numerous correspondents for the valuable 
information with which they have supplied 
us. Every effort is being made to send 
individual acknowledgments as early as 
possible, and should delay occur, we feel 
sure that our readers will exercise forbearance, 
remembering the extreme pressure on our 
post bag. WGY, the G.E.C. station at 
Schenectady, remains easily first in regard 
to its reception in this country, and in not a 
few cases, was received on a single valve. 
WHAZ, the station at the Rensselaer 
Polytechnic Institute, Troy, N.Y., comes 
second, but of the remaining army of Ameri- 
can broadcasting stations, amatzur reports 
are, in the majority of cases, cloquently 
silent. 


TRANSATLANTIC BROADCAST RECEPTIONS. 


Below we publish a further list of successful participants in the Transatlantic Broadcasting 


Tests. 
Stations Type of 
Name and District. Heard. DS 
S R.W.R.,”” Exmouth.. Way 
.R. Stephen, Pontypool hs .. WGY.. 2—-V—O 
A. E. Crisp, Woolwich ; .. W@Y.. o—y—2 
J. W. G. Thompson, Edinburgh way Armstrong 
Super. 
A. H. Broomfield and S. R. Smith, WGY 3 
Clapham Common. 
N. T. Smith, Broadstairs .. .. Way. I--v—I 
C. Keith Murray, Romsey, Hants .. WG@Y .. 4 valves. 
B. Wedmore, Winscombe, Somerset.. WGY 2—v—1 
J. W.F. Cardell, Newquay oy Way I—V—1 
N. C. Powell, Hitchin, Herts.. WAOB mV -I 
R. Leonard Thompson, Saffron Walden Way .. o-—V¥—o 
Denis C. Weston, Halesowen, B'ham. W@Y .. I—v—o 
J. H. Clarke, Staffs.. : .. WG@Y.. I—v—2 
R. C. Rowley Bradford . WGY .. — 
J. F. Bruce, Bedford Park, W.4 WGY .. 0—v-o 
WIZ 
W. G. Fudger (6 EX), Godalming... ? 3—v—o 
J. Beeson, Southwell, Notts. .. W@Y . I1—-v—o 
C. Bernard Childs, Edinburgh WNHAV. I—v—1 
G. W. Melland, N. Wales WOR(?) 5 valves. 
a3 way 
T. Grierson, Brondesbury, N.W. .. Chicago(?) 3—v~ —-2 


A continuation of the list will appear in our next issue. 


Stations Type of 

Name and District. Heard, Set. 
E. Harrison, Sandiacre ; .. WIAZ(?) 1-v—o 
W.R. Stainton, Leigh, Lancs. .. WAGY .. o--v—I1 

WMAK(?’) 

W. A. Evenden, Arras, France Way .. =< 
J. Connelly, Liverpool ' GY .. I—v-—1 

E Gibb, Stoke-on-Trent Ja .. WYAZ(?) — 
S. Constable, Blackpool .. .. WGY.. I—v—o 

E. A. Woolcock, Southport, Lancs... WG@Y .. — 

F. A. Comford, Maidenhead .. WGY .. — 
H. R. Phillip, Arundel Way 3 valves. 
H. Evans, Birmingham Way 3 Valves. 
E. Winterbottom, “Southport - Way 2 valves. 
S. Dann, ne. Rochester Way I—-vV—2 
J. H. Gregory, Matlock way I—V—I 
B. Jones, Bedford . WGY . o0o—y—I 
E. Gwynne Lloyd, Ne ath, S. Wals WJZ.. 1—-v—I 

F. W. Burford, Weston-super-Mare WGY .. — 
A. J. West, Chandlers Ford, Hants .. ? valves. 

W.E. Price, B.Sc., Hinckley, Leicester WJAZC) 3 ON ane 

crystal. 
R. Crees, Deal WGY .. IV --2 
C. A. Copinjer, Bentham, Yorks WGY .. I--V--2 
Miss Morrise, Penmaenmawr, N.Wales ? 4 Valves. 
J. H. Shores, Frodsham, Cheshire .. WGY... I -¥ -9 
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Stations Type of Stations Type of 
Nane and District. Heard, Set. Name and District. Heard. Set. 
H. Grimshaw, Warrington WGY . o—v- 2 A. J. West, Chandlers Ford, Hants.. W@Y a 
R. Greig, Wells, Scmerset Way 3 valves. Chas. Parker, Warwick ‘ KDKA. I--V--1 
F. A. Beckett, Edinburgh ? 4&5 valves D. R. O. Prythe reh, Penygroes, N. Way I—v—0 
B. Griffin, Bristol WGZ I --V---2 Wales. 
R.S. Turner, M: aldòn. Essex. WEAR — S. C. Searles, Chelmsford ; Way 3 valves, 
S. H. Page, MPS. , Oundle Northants ? 4 Valves, Marcus G. Scroggie, Edinburgh * . Wey I—v—1 
R. Cartwright, Chelmsford .. WSY 2—-V— I H. Mead, Long Eaton, nr. pon men un WGY V1 
WGyY " H.D., m Hoylake, Cheshire. . I—v-—o 
; WIZ GY _ 
E. Edwards, Bramley, Surrey WGY . Iv o Major R. J. Campbell, nr. Dawlish .. WGQY(C) 4 valves. 
H. C. Rowe, Blackpool WGY . o--V—~I A. Bonney, Bradford. .. WGY I--vV--1 
Stafford, Honey, Excter WGY . I v--o John Corse, Edinburgh : way I—v—! 
A. P. Hudson, S. Lincs. way .. I—v--2 J. McNeil, Macduff, Banff. .. .. W@yY = 
J. Cuttriss, nr. Doncaster .. Way . Oo v-2 J. Shepherd Nicholson, Edinburgh .. WGY . I—v—o 
R. Keith Common, Stirling .. WGaY . 4 valves. Woo 
WHAY WOR 
R. D. Duncan, Edinburgh WGY . 2--V—-I 
KGKA:>) WJAZ 
WCAE\’) WGAE 
L. W. Bide, Clevedon, Sem... WGY .. 4 valves. WSY 
R. Macrory, Londonderry WGY .. 5 valves. WJZ 
H. C. Forder, Caterham sai WGY . 2 2 WMAF 
R. W. Simpson, Darhingten .. Way 1—v--2 WBAH 
L. Austin, Hook, Surrey Way O- V--I H. G. Ede, Islington, N.I WGY 20 
J. Hineley, Stoke-on-Trent .. WGY = Cyril V. Alcock, Letchworth - Way I—-V—- 2 
W. L. M. Blount, Edinburgh.. Way > y 2 J. Jennings, Ambleside DA Way 4 Valves 
WOR R. W. Elder, Stockton-on-Tees Way 2—c- O 
D. R. Greenway, Bristol WGY 2 valves. A.S. Fleming, Eserick, York. Way I- V--1 
J. H. Porter, Sheringham .. WGY I V-I 
W. C. Hinkley, Brynmawr .. .. WGY 1 v—1 Wim. Dobson, Blackbum .. .. Wey —- 
P. N. Langham, Leicester Way I—v—1 J.C. Webb, Markethill, co. Army! .. WGY 3 valves 
W. J. White, Jersey, C.1. Way 3 valves. W. A. Hayes, Portadown .. Way oO -c~ 1* 
A. E. Barnes, Jersey, C.1. WGY .. : WIZ 
R. Lee, Wetherby, Yorks WGY .. I- vV--2 D. B. Alcock, Tayport, Fife . WIZ = 
G. H. Hodgson, Sheffield .. .. WGY .. 2 yi WH. l 
W. S. Williamson, Aldericy Edge, WGY .. o v—o J. S. Lindley, Stoke-on-Trent WGY 2-vave 
Cheshire. Z “Gecophone.” 
N. S. Capper, Belfast Way... L vr Wm. Ellis, Appledore, N. Devon WGY --- 
S. J. Hume, Hul .. re WGyY . 3 valves. 
G. W. Carr, Newport, Mon. Way . o- v—-I WOR 
W.K. Freeman, Rugby ' WGY 3 valves. 
R. D. Newill, Newport, Palop WGaY 2 valves. E. Turner, Bradfitd, Yorks.. WoY 3 valves. 
F. Parry, Liverpool T way o--V—2 Win. Stewart, Renfrew : WGY I—v- oO 
A. Gibson, Rochdale . . Way I—v--1 E. Détroyat, Anglet, Biarritz.. WGY . -- 
A. S. Cutclitte, Hiracombe WHAV V1 D. Lithgow, Glasgow.. WGY I—v -oO 
Way 
WOR . Capt. C. W. Hinds, Belfast.. way I—v--2 
KDKA KDKA 
W. Hartree, Cambridge ; Way TVe1 E. Dagger, Otley Way — 
D. Piteavin She arer, B.Eng., Leicester way I--v- 1 WOR 
WIZ WGI 
WNAC W. Hird Jones, Hoole, Chester way 2—v -2 
WDAR WHAZ 
H. V. Prescott, Wetheral, Cumberland W@Y .. = F. Coulthurst, Colwyn Bay. Way O--V---9 
JDKA Eric Eadie, Lisbelleur, co. Fermanagh WOY 2-va 
WHAV Leonard Slater, Junr., Shefħeld Way 7 Valves. 
WOR ‘Towler, Wivelsccmbe. Way 2 Valves, 
Thos. Russell, nr. York nk WGY(?) — John Angus, Edinburgh : way 2 valves. 
W. Edward Jones, Leamington, Spa. GY 4 valves. Crawshay, Bridestowe, Comwall .. Way = 
J. Hourston, Prestwick, Ay rshire WGY 2 ae Messrs. Braidwood, Donaldfield, and WGY 2 valve, 
Harold Hall, Edgbaston, Birminghan WGY 2- v- Johnstone, Renfrewshire., Gecophene. 
C. B. Nicoll, and P. Nicoll, Bumlev.. WGY Bunki pt Rev. E. Blackwood-Price, Saintficld, WGY Marconi- 
Ultra IV. County Down. phone Ve. 
. G. Bomford, Cardiff : WGY R.l. 4 valve, C. Lewis Levy, Rochester WIZ 3 valves. 
Vor LI. Williams, Newport, Pem. WHAZ 4 Valves W. McC. Armstrong, Girvan.. Way 3 Valves, 
WGY WHAZ 
WBAH A. E. Gardner, Belfast WGY — 
Dudley F. Owen (2 BC), Sale, ur. WGY I~ v—o Jas. H. Cunningham, Ayr Way -2 valws. 
Manchester. (Indoor WHAZ 
aerial), E. Watts & Son, Ltd., Hove Way — 
W. J. Hall, Sherborne, Dorset WGY I- \—I A. D. Swanston, Bo'ness, N.B. WGY 3 valves. 
Peter Eadie, Paisley WGY I V+ 2 Arthur M. Kemp, nr. Spalding way Ov -2 
R. H. Coleman, nr, Leicester. Way 3 valves. Ernest H. Lewis, Cardiff... .. Wey I—v--2 
J. Denton Robinson, Darlington . WGY -- Eric A. Haliburton, Stokc-on-Tni. .. W@Y I—v--0 
J. W. Claridge, Rushden, Northants.. WGY I- v= 22 KA 
F. E. Weekes, Chorley, Lancs WGY Marconi- James Crosbie, Girvan Way Marconi- 
WHAZ phone V2. phone V2. 
E. N. Haynes, Anglesey WGY I—c--1 D. C. Horngate, Hull. way 3 valves. 
R. Harris, Wimborne, aR WGY IV Geoffrey W. Salt, Bath WOR o-Vv--o0 
D. E. H. Falby, Margate. .. WGY I -V—o Laurence Bell, MLA. E., Edinturgh WGY . = 
Sidney H. Wellington, Gloucester .. WGY I- v—-2 L. Fildew, Exeter ; way . tv dr 
WHAV Wm. F. Young, Holvtown, Lanarkshire WGY . Bumadept 
H. Nelson Smith, nr. Coventry WGY 2— Vv] WMAF Ultra IV. 
K. Younghusband, nr. Chester WGY 2--V—I W. J. Williams, Prestatyn, N.W. Way... pes 
Rev. W. Waite, Faversham.. WGY 3 valves 
Hylton L. Heelis, Appleby WGY IL- v-1 
WHAZ + Jt would be interesting to investigate the conditions under 
WOR which this remarkable reception was carried out. 


Stations 
Name and District. € 
John Munro, Oban, N.B. WGY 
: WHAC 
WHAZ 
WHAB 
WHAS 
F. E. Greig, Birmingham .. WGY 
Wm. A. Sutton, Finchley, N.12 WGY 
R. A. Bill, Birmingh ami wt WGY 
A. C. Gill, Thra ton, Aiginan WGY 
B- E; Peal, Woking . 
WGY 
F. Dallin Paul, Brighton... WGY 
N. C. Haigh, Henley-on-Thames LAH 
G. W. Krapton, Rotherham. . WGY 
Inman, Hampstead .. Ri WGY 
C. Warriner, Birkenhead WGY 
C. Chevallier, Ipswich WGY 
Geo. H. Brown, Liverpool . WwGY 
J- Cedric ne Rochdale .. WGY 
M. Linkie, W. Linton, N.B. WGY 
C. W. Ashton, Stoke-on-Trent GY 
Wm. Scott, Alexandria, Dumbart. n- WGY 
shire. 
E. H. Secker, Morar, Inverness WHAZ 
FoToS: Marsh, Camberley xi WGY 
Geo. Inch, Bootl le ae i WGY 
C. Richardson, Liverpool .. WGY 
. Williams, New Ferry, Cheshire Way 
3. G. Reid, Longton, Staffs... ? 
J. Greaves, nr. Blackburn. WGY 
A. Franklyn, nr. Macclesfield. . WGY 
Miss Lena Walker, Radclifte. . WGY 
J. Wardle, Barrow-in-Furness .. WGY 
R. Walter Anderson, Scarborough .. WGY 
W. J. Masser-Horniman, Alresford .. WCAE 
D. P. Garner, Birkenhead WGY 
Geo. H. Mouson, Hull.. i4 .. WGY .. 
A. W. Landamore, Norwich. WGY .. 
H. L. Pugh, Bishop's Castle, Shri. p- WGY .. 
shire. 
H. Claude Owen, Faversham. . WGY . 
ee hrey Cheatham, Stoekpert way 
Ww. Treadwell, Shrewsb ury WGY 
E N. Bickley, Birmingham. . WGY 
WIZ 
Edward Opie, Scorrier, Cornwall WGY 
L. B. Lawson, Milngaire, N.B. WGY 
E. F. Eggington, Narborough WGY 
Geo D. Perkins, nr. Bristol.. WGY 
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H. W. W. Hoskyns, Buxton, Norfolk WGY .. 


Wilfred J. Baker, nr. Rochester 


G. G. Braidwood, Renfrewshire.. WGY .. 
R. Knox, Berwick-on-Tweed. . WGY .. 
F. H. Jackson, Redcar, Yorks WGY .. 
W. S. Wilkinson, Alderley Edge, WGY .. 

WHAZ 
H. T. Robins, Sunderland .. WGY 
A. E. Clay, Leeds WGY . 

WHAZ 

WOR 
John Carlson, South Shields. . WGY 
F. J. Frost, Canterbury WGY 
G. W. Taylor, Blaby.. WGY 
Geo. E. Old, Nottingham WGY 


H. Vernon George, Weston-super-Mare WGY l 


WGY .. 
.- WGY .. 
W. Ian O. Williamson, Kinghorn, Fife WGY .. 


Major M. S. Aldham, Bodmin, Corn- WGY .. 
wall. WHAZ 


W. Christie, Paisley .. 
E. Topham, Bradford 
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4 valve 


4 valves. 
I—v—1 
Marconi- 
phone V2. 
3 valves. 
I-—-v—2 
Gecophone 
2 valves. 
I1—v—1 
I—v—o 


1- v—I 
Marconi- 


Gecophene, 


1 -—o 

s valves. 
nM E > 
1 v—2 
1-Vv 


Marconi- 
phone V2. 
o— v- o 
2 valves. 

Burndept 
3 Valves. 
4 Valves. 


I- v -2 

Gecophone 
2 valves. 
4 valves. 


WHAZ(?) Marconi- 


phone V2, 
Gecophone 
2 valves. 
I--V—o 
I—V— I 
o—v—1 


I—v--I 
I—v—1 


I—c—o 
I—v—1 
I—v—2 
I—v—o 
o—v—1 
4 Valves, 
3 Valves. 
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A NOVEL AERIAL. 


A new form of aerial, known as the 
“ Vertex,” has recently been evolved. It 
consists essentially of two metal rings, 
spaced 15 ins. apart by means of vertical rods, 
and held to the mast by cross-wooden frame- 
work. About one hundred feet of wire is 
wound zigzag between two rings, which 
gives, perhaps, a little more capacity than 
would be possessed by a short single wire. 
The whole arrangement is easily supported 


The ** Vertex ° aerial. 
by means of a single mast, and is raised and 
lowered by means of a pulley and two 
halliards. 

The advantages of this aerial arrangement 


are probably compactness and ease of 


. setting up, for when attached to the mast 


there is no sideways pull and the symmetrical 
arrangement does not render necessary the 
use of guy wires. This class of aerial would 
be conveniently erected when it is quite 
impossible to sling up a short length of wire 
of equivalent height. 
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CORRESPONDENCE. 


A New Short Wave Receiver. 


To the Editor of THE WIRELESS WORLD AND 
Rapvio Review. 


Sır, —It has long been realised that for short 
wave work, and particularly for the reception of 
the many 150 metre transmissions now being 
carried out, that the standard methods of amplifi- 
cation on the H.F. side are very inefficient. Several 
methods have been adopted for reducing the stray 
capacities that make themselves felt below 300 
metres, but most of the new circuits are too com- 
plicated or tricky in operation to become generally 
popular. 

This circuit, however, employs an ultra-efficient 
detector circuit, and low frequency amplifiers only, 
thus avoiding the troubles usually connected with 
H.F. amplifiers on low wavelengths. 

The * hook-up ” is by no m ans original, as it is 
in common use in the United States of America, 
but, efficient as it is, I have never seen it in an 
English station. 

Its secret of success lies in the fact that by a 
careful use of regeneration even the feeble impulses 
from very distant stations are enabled to affect the 
grid of the detector. 

Once amplified signal currents flow in the anode 
circuit, amplification by audio-frequency means is 
a simple matter. 

The outline of the circuit without note magnifi- 
cation is shown in Fig. 1, and it will be seen that 
it is quite a simple matter to wire such an arrange- 
ment up; simpler, in fact, than the usual single 
valve and regeneration circuit. 


General princtples. 


Fig. 1. 


The condenser in the grid lead, A, is the most 
important gadget, as it is this capacity that controls 
the regeneration of the system. A capacity of about 
0.0001 mfd. is usually sufficient to send the tube 
into oscillation, and so the capacity of the variable 
condenser should not exceed 0.0003 mfd. 

The grid leak should have the normal value of 
about 2MQ, but in some cases it may be dispensed 
with and no difference in results noticed. A further 
experiment that sometimes makes an improvement 
in the strength of signals obtained with even an 
ordinary receiver is to connect a high resistance of 
a few megohms between grid and plate. This 
sometimes improves rectification, but the normal 
position of the leak should be tried first. 

Having examined the simple form of circuit, we 
may pass to the complete diagram shown in Fig. 2. 
This circuit diagram was copied directly from the 
set in use, without any alterations whatsoever. 
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It will be seen that in the detector circuit several 
departures have been made from the circuit in 
Fig. 1. The small variable in the grid lead has 
been replaced by a fixed condenser of a capacity of 
about 0.0003 mfd. Regeneration is still controlled, 
however, by the variable condenser, but connected 
in this case across the coil. 

Loose-coupled tuning is employed because, apart 
from selectivity, the size of the secondary coil is 
not greatly dependent on the wavelength, and 
consequently a step-up effect may be obtained 
which adds to signal strength. 


Fig. 2. A cell with negative 


The complete receiver. 
terminal joined to the transformer, is connected in the 
‘grid circutt of the last valve. 


If it is found possible to oscillate on low wave- 
lengths without the series condenser, it is better,to 
omit it, as the primary coil will then be reduced in 
size and the step-up effect will consequently be 
greater. 

On the audio-frequency side of the set nothing 
unusual is incorporated, but it may be mentioned 
that, providing signals are sufficiently loud, a high 
resistance leak may be connected across the 
primary of the last L.F. transformer in order to 
improve the quality of speech. 

Much experimenting may be done in this direc 
tion, and the pure and natural tone obtainable will 
amply repay any loss of signal strength that occurs. 

It will be noted that a grid cell is incorporated 
in the last valve circuit, but unless the strength of 
signals is sufficiently great or a high plate voltage 
is used, it may be found advisable to omit it. 

The circuit is extremely easy to manipulate, and 
with a little practice excellent results can be 
obtained. 

The secondary condenser should be set at mini- 
mum and the rheostats adjusted until the set just 
breaks into oscillation. Tuning is then done with 
the series condenser and the detector is then 
reduced to the state of being just off the oscillation 
point by means of the other variable condenser. 

A fact that will appeal to users of sets employing 
ticklers, is that regeneration is constant over a 
wide range of wavelengths; thus the set can be 
fixed so that it is just off the oscillation point and 
tuning will not seriously alter this adjustment. 

Signal strength is not greatly diminished even 
if the tuning condenser is placed in parallel, and the 
earth connected to one terminal of the primary coil 
in place of any aerial. Here again, the regeneration 
adjustment is constant. 

SWD. 
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This section of the magazine is placed Jat ithe disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—(1) Euch question should be numbered and written on a separate 
sheet on one side of the paper, and addressed ** Questions and Answers,” Editor, The Wireless World 
and Radio Review, 12.13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same 
queries have not been dealt with before. (3) All questions will be answered through the post. Those of 
general interest will also be published. (4) Every question, except those under (5) below, should be 
accom panied by a postal order for 18., or 3s. 6d. for a maximum of four questions, and also the coupon 
tuken from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This coupon should accompany the question submitted, together with a 
stumped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact 
that a large proportion of the circuits and apparatus described in these answers are covered by patents 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patents. 

(7) Four questions ts the maximum which may be sent in at one time. 


‘*B.P.’’ (Manchester) is able to receive SIT, 
5 SC and 5NO when situated only two miles from 
2ZY. He cannot receive 2 LO without interference 
from the local station, This he is particularly 
desirous of doing, and asks for advice. 

We think you will have some difficulty in elimi- 
nating Manchester's transmission while listening 
to London, as the difference in wavelength bet ween 
these two stations is not very great. Much depends 
upon the skill with which the receiver is adjusted, 
and we would not say that it would be impossible 
to cut out Manchester if you use one or more of 
the following remedies :—(1) The tuning circuit 
should be inductively coupled and the A.T.I. and 
the secondary circuit should be wound with thick 
wire. The tuning condensers used with these 
two circuits should be kept as small as possible 
and the coupling between them should be as loose as 
possible. (2) An absorption circuit tuned to 
Manchester's wavelength may be coupled to the 
aerial circuit. (3) The first high frequency valve 
may be transformer coupled, both windings of 
the transformer being tuned and the coupling 
between the windings being variable instead of 
fixed, as in the usual type of transformer. 


‘“*S.W.W.’’ (Barnes) is troubled with inter- 
ference from local spark stations and asks how this 
may be eliminated. 

Interference from adjacent spark transmitters 
may be minimised if not entirely eliminated by 
the following methods :—-(1) The use of a loosely 
coupled tuning circuit. (2) The use of some form 
oi filter or absorption circuit tuned to the wave- 
length of the interfering station. We would refer 
you to the article on the ‘ Prevention of Inter- 
ference `° in the issue of June 23rd, 1923, and to the 
diseussion on |“ Methods of Reducing Interferences 
in Wireless Receiving Sets” in the issues of June 
30th, July 7th and July l4th, 1923. 


‘*G.B.’’ (Stoke-on-Trent) asks how the H.T. 
supply for a receiver may be obtained from the 
240 volt D.C. mains. 

Perhaps the simplest method is to connect 
three small lamps of equal candle power in series 
across the mains, and to tap off the H.T. supply 
from across one of them. The diagram in Fig. 1 
will make this point clear. The method is only 
practicable where the negative side of the mains 
is earthed, and this point should receive attention 
before connecting up the apparatus. 


+ 


H.T SUPPLY 
TO SET 4>F 


‘*G.B.’’ (Stoke-on-Trent). 


Fig. 1. 


‘“V.G.W.’’ (High Wycombe) asks questions 
concerning dual amplification circuits, and also 
with regard to self-oscillation in tuned anode H.F. 
FECELVETS, 

Dual amplification circuits have been fully 
tested, and a number of arrangements were des- 
cribed in the issues of May 12th and 19th. It is 
agreed by competent observers that a good dual 
amplification receiver, consisting of one valve with 
crystal rectifier, is about equal to a two-valve 
receiver of ordinary design (1-V-O). It is well 
knewn that if a circuit is used in which the anode 
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of the first valve is tuned to the same wavelength 
as the closed circuit attached to its grid and filament, 
and there is coupling of any description between 
them, oscillations will be generated. The coupling 
may be magnetic or electrostatic. When magnetic 
coupling is absent, there is still valve and other 
stray capacity to contend with, and unless these 
are reduced, oscillations will be generated. 


‘*R.T.D.’’ (Kirkby Lonsdale) «sks (1) If 
an a certain receiver the aerial circuit may be con- 
nected directly to the first valve instead of through a 
coupled circuit. (2) If the grid condenser and leak 
connecting H.F. valves do not actually cause rectifica- 
tion to tuke place. (3) If in a certain receiver the 
two tuned anode circuits can be tuned by means of 
a double tuning condenser. (4) To which terminal 
of the L.T. battery the —H.T. lead should be con- 
nected. 


(1) The aerial circuit may be coupled directly 
to the receiver if required, though the result will 
be a decrease in the selectivity. (2) The values 
given for the H.F. coupling condenser and leak 
are only intended as a guide. The values should 
be adjusted for the particular valves in use 
so that the minimum amount of rectification 
takes place at the second H.F. stage. (3) In the 
case of this particular receiver it is not practicable 
to tune the anode circuits by means of a double 
tuning condenser, as the reaction coil coupling 
affects the wavelength of the first tuned anode 
circuit. The double tuning condenser may be 
used, however, if a small variable condenser is 
connected across one side to restore the balance 
between the two circuits. (4) The negative H.T. 
terminal may be connected to either positive 
or negative L.T. It is generally found that slightly 
better results are obtained, especially on short 
wavelengths, when connection is made to the 
negative L.T. lead. 


Variometer tuned 


Fiy. 2. 


‘© A.W.G.” (Dundee). 
H.F., with the reaction coil coupled to an extra coil 
in the plate circuit. 


“ A.W.G.” (Dundee) asks how reaction may be 
obtained in a two-valve receiver employing variometer 
tuning in the aerial and tuned anode circuits, 

Reaction effects may be obtamed either by 
inserting an additional variometer in the plate 
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circuit of the detector valve or by coupling a reac- 
tion coil to a small auxiliary coil connected in 
series with the anode variometer. The diagram 
in Fig. 2 will make this latter point clear. 


‘*H.T.G.’’ (Shrewsbury) submits a diagram 
of a two-valve set in which one-valve, acting as a 
detector, is followed by one stage of L.F. amplification 
and asks if he would be able to receive certain of the 
B.B.C. stations. . 


The range of the set described would not be much 
more than 40 to 50 miles. We recommend that 
you use one stage of H.F. amplification, tuned anode 
coupled to the detector valve. If a reaction coil 
is coupled to the tuned anode coil, it should be 
possible to receive all the B.B.C. stations on a 
good aerial. 


‘*G.E.W.”’ (W.14) asks (1) Whether he should 
be able to tune out the London station in order to 
receive other B.B.C. transmissions. (2) What are 
suitable coils for reception of Paris broadcasting 
stations. (3) What is the purpose of a tune stand-by 
switch. 


(1) You will be able to receive distant stations, 
provided that care is taken with the tuning adjust- 


ments. (2) The correct Burndept coils are as 
follows : 

A.T.1. Secondary. Reaction. 
Paris (Radiola) ..1,780 m. 150 300 200 
Paris (Kiffel Twr) 2,600 m. 200 400 300 


(3) The object in using a secondary tuning circuit 
is mainly to enable one to sharply tune in a signal. 
The switch should be first of all placed in the ` stand- 
by ” position, and the aerial circuit tuned. Then 
put the switch in the ‘tune ” position, couple the 
two circuits closely and tune the secondary. Alter 
the coupling, and at the same time the tuning 
adjustments until the signal is heard with greatest 
strength. If interference is experienced. make the 
coupling looser. The signal required will not 
be heard so loudly, but the interfering signal will 
be tuned out. 


‘*W.E.S.’’ (Hants) refers to a diagram given 
in the issue of July 21st and asks (1) What sort of 
cell is used in the grid circuit of note magqnifiers. 
(2) What is the usual capacity of the condenser 
joined across the H.T. battery. (3) What is a 
suitable transformer ratio. (4) Is any special 
type of valve recommended. 


(1) Small dry cells are used. Each has a voltage 
of about 1-4 volts. Join three or four in series, 
and try the effect of varving the number in circuit. 
(2) The condenser which is used across the H.T. 
battery may be a Mansbridge type condenser with 
a capacity of l or 2 microfarads. It is useless 
to employ a condenser of 0-001 uF. (3) The best 
transformers have a low ratio, l to 24 or 3. Ratio, 
however, is not all that matters. The primary 
winding should have a large number of turns, 
10,000 or more. The thickness of the wire used 
largely determines the size of the transtormer. 
Good transformers are expensive, but in the end 
it pays to take the trouble of getting a good one. 
Two stages of note magnification is all that one 
normally requires. (4) We do not think you will 
do better than use “ R” type valves for general 
use throughout the receiver. 


CRORE 
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ANOTHER WIRELESS MILESTONE. 


By THE EDITOR. 


HATEVER strides are being made in the commercial development 

of wireless, it is quite evident that the amateur has no intention of 

being left behind. Events which have transpired during the past weck 

are of such outstanding importance that they must be described as 
a milestone in the history of wireless, and they serve once more to emphasise the 
importance of the work of the experimenter. 


At the time of going to press with the last issue, a report reached us that Mr. Leon 
Deloy (French 8 AB) whose station is located at Nice, had been in regular telegraphic 
communication on successive nights with two American amateur stations, 1 MO, 
operated by Mr. F. H. Snell, Trafhc Manager of the American Radio Relay League, 
-and 1 XAM, operated by John Reinartz. 


One naturally hesitates to give publication to reports of such a startling nature 
without confirmation, and accordingly, rather than announce this information in 
the last issue, it was decided to communicate with Mr. Deloy for confirmation. 
Mr. Deloy’s reply indicates that there is no doubt about the truth of the report. 
His signals have been heard by 1 MO readable twenty feet from the ’phones, and 
have operated a loud speaker at 1 XAM. 


Next after Mr. Deloy’s achievement comes a repent from Mr. J. A. Partridge, 
of Merton, London, in reference to two-way morse working with 1 MO, this time 
with Mr. K. B. Warner, Secretary of the A.R.R.L., on the key. Mr. Partridge’s 
station (2 KF) first got into touch with 1 MO with the assistance of 8 AB on the 
morning of December 8th. Touch was maintained by the two stations until long 
after daylight on this side of the Atlantic, and personal messages were exchanged. 
By wireless communication, a further test working was arranged for the following 
Sunday night. On that occasion, again working well into the morning, Mr. Partridge 
maintained communication and received special messages, one addressed to The 
Wireless World and Radio Review, another to the Radio Society of Great Britain, 
another to Mr. Burnham, and another to Senatore Marconi, some messages being 
from Mr. Warner and others from different officials of the American Radio Relay 
League. Communication has since been maintained on other nights. 


There is probably a great deal vet to be investigated before a proper understand- 
ing is arrived at regarding the theory of transmissions on short wavelengths, and 
what is of special interest is the effect of atmospheric conditions, and also, » perhaps, 
the season, upon the distance which can be covered. It is interesting to note that 
the first successful attempt at amateur transatlantic communication was made on 
December 8th, 1921, when it will be remembered a number of American amateur 
stations were heard in this country for the first time. Again, a date corresponding 
very closely, viz., November 27th, 1922, was the first occasion on which reception 
by amateurs in this country of American broadcast transmissions was recorded. 
Certainly these facts, coupled with the general reports of excellent reception 
about this time of the year, seem to emphasise that seasonal influences play a con- 
siderable part in long distance reception. And so another landmark has been 
added to the record of amateur achievement. 
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A SHORT WAVELENGTH RECEIVER WITH 
TWO STAGES OF H.F. AMPLIFICATION. 


By W. JAMES. 


N a previous issue* we discussed the 
difficulties of obtaining proper high- 
frequency amplification, and it was 
pointed out that the trouble experienced 
is largely due to the coupling between the 
output and input circuits of the amplifier. 


The coupling is in the form of a capacity, -> 


and is due to the capacity between the 
elements of the valve and holder, the capacity 


Fig. 1. Front view of receiver. 


would like electrical details of a receiver, in 
which the coupling capacities may be 
exactly neutralised. With the experience 
gained with a receiver of this sort, the 
experimenter will find himself better 
equipped so far as high-frequency amplifica- 
tion is concerned. 

The receiver has two stages of high- 
frequency amplification, detector, and 


9 10 


The three tuning condensers are marked 1, 2, and 3, and the filament 


resistances 7, 8, 9, and 10. 


between the connecting wires, and also 
between the apparatus. | 

To prevent the instability due to this 
unavoidable back coupling, it is necessary 
to pay attention to the wiring, the arrange- 
ment of the parts, and to balance out the 
remaining capacity. One method has been 
brought prominently to the public notice, 
recently, through the work of Prof. Hazeltine, 
in America. It is thought experimenters 

O * November 2lst, pp. 250—252. 0 


‘ ‘ f 
optional note magnifiers. With it, we may 
receive the same signals that would be 
received with any other receiver of first-class 
design, using the same number of valves, 
but with very much less trouble. Because 
there is no back coupling, the high-frequency 
circuits do not generate oscillations ; con- 
sequently there is an entire absence of 
squealing, and the distortion caused by the 
use of reaction in ordinary receivers is, of 
course, not experienced. 


370 


The photographs of Figs. 1 and 2 show 
front and back views of the instrument. 


Fig. 3 is the diagram of connections of the 
receiver and the batteries, telephones, etc., 
Fig. 4 the layout, Fig. 5 the leading dimen- 
sions, Fig. 6 an end view of the receiver, 
and Fig. 7 a section 
frequency transformer. 


through a high- 


A : e C 


Fig. 3. The circuit diagram of the receiver. 
2nd H.F. V; detector, V}; 


formers 4, 5 and 6, tuned with 0-0005 Sterling condensers 1, 2 and 3. 
leak 2Mw, 15. 


13. Grid condenser O-VOO20NF, 14; 
grid bius resistance, 11. 
transformer 20. By-pass condensers, 


three cells, 18 and 19. 


grid 
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The components ure as follows: Valves, 
lst note magnifier Vy; 2nd note magnifier, Vs. 


Lissen low ratio transformer 21 ; 
0-005uF, 16 and 17. 
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THE HIGH FREQUENCY CIRCUIT. 

It will be seen from the figures that there 
are three tuning units, which are identical 
in construction, and therefore electrical 
characteristics. These units each consist of 
a variable condenser, maximum capacity 
0:0005 aF., with vernier, and a high- 
frequency transformer. There is no great 


1O 


lst H.F. V,; 
H.F. coupling trans- 
Neutralising condensers, 12 and 
resistances 7, 8, 9 and 10 
Marconi Scientific Instrument Co. tntervalve 


Filament 


Grid circuit bias batteries, two cells, and 


Fig. 34 shows the method of connecting the H.F. transformers ; 3B the connections of the tuning condensers : 
Figs. 3C and D methods of improving quality caused by poor transformers. Fig. 3E shows how to connect 
a filter circuit to the loud speaker ; Cy=2uF to O-luF.C, =about 0-02uF. Fig 3F gives the connections of 
a method of obtaining negative bias for the grids of V, and V, as explained in Vol. X, No. 212, page 
772. The resistance may be 1,500 ohms, tapped at 1,000 ohms, and the condensers C, and Cy, 1 or 2uF. 
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need for the use of vernier condensers, but 
they are certainly helpful. I use those 
manufactured by the Sterling Telephone & 
Electric Company (called square law 
variable condensers), because the plates are 
specially shaped, so that the wavelength 
scale is uniformly divided all round the dial. 
With ordinary condensers, the wavelengths 
are crowded together at the lower scale 
readings and wide apart at the higher, which 
is a serious disadvantage when one wishes to 
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Fig. 2. 


Rear view of the receiver with the case removed. 
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condenser at its minimum value it tunes to 
this wavelength. The coil chosen has a 
winding of 48 turns of No. 24 D.C.C. wound 
on a damp-proofed cardboard former 3 ins. 
in diameter. The former is 2}"ins. long, and 
the winding length 12 ins. Its inductance is 
about 185 muicrohenries. 

A coil of this size, tuned with a 0-0005 pF, 
variable condenser, is joined in the grid 
circuit of both H.F. valves and the detector. 
The primary windings are connected in the 
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The parts are as follows :—Tuning condensers 


1, 2, and 3 ; high-frequency transformers 4, 5, and 6 ; valves V, and V, are for high-frequency amplification, 


F, detector, V, and V, note magnifiers. 


The neutralising condensers are marked 12 and 13; the low 


frequency transformers 20 (MSI. Co.), and 21 (Lissen low ratio), the grid condenser and leak, 14 and 15. 
All external communications are made to the terminals on the terminal strip. 


tune in amateur signals on wavelengths in 
the neighbourhood of 150 metres. 

The transformers are constructed with a 
view to maximum signal strength with the 
requisite selectivity. There is no necessity 
to employ fine wire coils, stabilisers, or any 
other sort of damping device, as in most 
types of high-frequency amplifiers. Conse- 
quently, the coils are wound with No. 24 
D.C.C. upon cylindrical tubes with reasonable 
regard to the best shape of coil so far as the 
ratio, diameter to length, is concerned. The 
shortest wavelength required is 150 metres, 
therefore the coil is chosen so that with the 


aerial qircuit and the plate circuits of the 
two H.F. valves. - 

In designing 
we have to 


the primary windings, 
consider selectivity and 
signal strength. From the point of view of 
strength alone, it is better to give the 
primary windings about half as many turns 
as the secondary. Selectivity 1s governed, 
among other things, such as the losses in the 
circuits, by the ratio of the windings and the 
distance between them. In this instrument, 
the primary windings have 18 turns of No. 24 
D.C.C. each, wound upon a tube 2# ins. 
diameter. The distance between the wind- 
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ings is, th-refore, about } in. Those who 
experiment with the transformers, will find 
that the tuning is sharper the bigger the 
separation of the windings and the smaller 
the number of primary turns. Very good 
results will be obtained if the number of 
primary turns are 12. The selectivity is such 
that signals a few metres apart may be 
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battery. If one tries the effect of winding 
the coils in opposite directions, the connections 
of the primary should be the reverse to that 
given above. Results are generally not so 


good with this connection. 

To avoid hand effects, the spindles of the 
variable condensers are connected with that 
side of the secondary which is connected to 


9 ©~—©O © © © © |e 
HTs LS. HT, T HT; HT) &, E A 
+" + 


+ +t 


Fig. 4. Wiring diagram of the receiver. Fhe upper panel is the ebonite front panel which carries the 


three H.F. tuning units and the filament resistances. 


and components are arranged as though the panel and base 


The lower panel is a wooden base board. The wiring 


bourd were laid out flat. Notice the ebonite 


terminal strip at the bottom, which is screwed to the back edge of the base board, so that the terminals 


project through the back of the box. 


separated with ease, but there is, of course, 
a slight falling off in the signal strength. 
For best results, the primary winding is 
wound at one end of the tube, and both coils 
are wound in the same direction. The 
beginning of the primary winding should be 
joined to plate, and the beginning of the 
secondary to the filament. The other ends 
are joined to grid, and positive of plate 


The components are numbered to correspond with the other figures. 


filament. This is shown in Fig. 3B. 

The construction of the transformers is 
„shown in Fig. 7. For the purpose of easily 
balancing the circuits a tapping is made 
at the twentieth turn on the secondary 
windings, counting from the bottom. 

By referring to the circuit, Fig. 3, it will 
be noticed that the aerial circuit does not 
contain a tuning condenser, It contains the 
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primary winding of the first transformer. 
Signal strength is not much reduced by this 
method, and selectivity is greatly improved, 
sometimes results are improved if the earth 
terminal is connected to —L.T. 

For convenience, the transformers are 
mounted on the end plates of the variable 
condensers, Fig. 7. They are held with 
small brass brackets, which are secured by 
the nuts attached to the ends of the con- 
denser spindles. To avoid coupling between 
them they are mounted sideways. The 
correct angle is 55°. 

The writer į aware that the use of 
0-0005 „F. variable condensers, especially 
when set near the maximum value, is not 
good from the point of view of signal strength 
or selectivity. For maximum signal strength 
and selectivity, best results are obtained with 
a small value of capacity. The receiver, 
however, is designed for short wavelengths, 
and when these are being tuned the con- 
denser settings are quite small. The tuning 
of broadcast signals is not a difficult matter 
with a receiver of this sort, and since we 
wish to tune them in as well, the condenser 
must have a wide capacity range. The 
shortest wavelength one can tune with the 
coupling transformer units described is 
150 metres, and the highest just above 
550 metres. 

Those who wish to tune in amateur 
transmissions only, with a wavelength 
between 100 and 250 metres, are recommended 
to use a primary winding of 12 turns and a 
secondary winding of 4o turns. The tuning 
condenser may have a maximum capacity of 
0:0002 F. l 

Those who wish to tune in the broadcast 
transmissions only, 320 metres upwards, are 
recommended to use 18 turns for the primary, 
and 70 for the secondary, with a 0-0003 pl’. 
variable condenser. 

The tuning condensers are numbered I, 
2 and 3 in the figures, and the coils 4, 5 and 6. 

Referring to the diagram of connections, 
Figs. 3 and 4, it will be noticed that one 
filament resistance (7) controls both H.F. 
valves; resistance (11) of 0-8 ohms is joined 
in the negative connection to the heating 
battery. When “ R” valves are used the 
heating current is about 0°65 amperes to 
each valve, and the fall in voltage is, there- 
fore, 2X0°65x0°-8=1 volt. The filament 
connections of the three transformers are 
made te negative L.T., and, with respect to 
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the negative side of the filament, are 1 volt 
negative. The resistance consists of 22 ins. 
of No. 22 Eureka wire. The negative bias 
of I volt is suitable when “ R ” valves are 
used with about 75 volts in the plate circuit. 

The neutralising condensers, 12 and 13, 
are joined between the grids and the taps. 
taken off the secondary windings of the 
transformers. The capacity is small (of the 
order of a few micro-microfards), and may be 
constructed in a number of ways. Referring 
to the photograph (Fig. 2) and to Fig. 4, it 
will be seen a stiff wire is run from the top- 
support of the coils, which is connected to. 
the side of the condenser, joined to the grid, 
to a screw screwed into a tapped hole origin- 
ally provided in the condensers for fixing 
purposes. The wire is soldered to the head 
of the screw and the support, and forms one 
plate of the condenser. A piece of insulated 
tubing is threaded over the wire. The other 
plate of the condenser consists of a few turns. 
of No.’ 24 D.C.C. wire, one end of which is. 
joined to the tap on the coil. The end. 
is cut off short, after the capacity has been: 
experimentally adjusted. The screw which 
is screwed into the condenser end plate 
should not be too long, because it has capacity 
with the condenser spindle, which acts in the 
same way as the neutralising condenser 
proper. 

Another sort of neutralising condenser 
consists of a piece of ebonite upon which is 
mounted two pieces of ł in. brass rod with 
their ends } in. apart. A glass tube fits over . 
the brass rods. On the outside of the glass. 
tube 1s a brass tube. The capacity between 
the two } in. rods is adjusted by shifting the 
position of the metal tube. When correct, 
the tube is soldered to a support. 

It will be noticed that there are two of 
these neutralising condensers. Particular 
care should be taken with the wiring of these 
circuits. Make the grid wires as short as 
possible and keep other wires away from 
them. 

THE DETECTOR CIRCUIT. 

The grid condenser (14) has a value of 
0:00025 aF., and the grid leak (15) 2 MQ. 
The leak is connected between the grid and 
the positive side of the filament. The plate 
circuit contains the primary winding of a 
Lissen low ratio intervalve transformer, 21, 
connected as in the figures. A large fixed 
condenser (16), capacity 0-005 pF., is con- 
nected between the plate and -- L.T. The 
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plate voltage is taken from the common 
plate battery by a separate tap. 


THE NOTE MAGNIFIER. ' 

The connecting terminals are arranged so 
that the telephones may be joined in the 
first note magnifier plate circuit. When 
loud speaker signals are required. the instru- 


ment is joined in the plate circuit of the last ` 


valve. 
Cells are 


used in the grid circuits. 


THE WIRELESS WORLD AND RADIO REVIEW 


DECEMBER 19, 1923 


necting the high-frequency transformers; 3B 
the condenser connections; 3C and 3D methods 
of improving the quality when distortion is 
produced through faulty transformer design, 
and also due to the fact that the transformer 
secondary works into an open circuit (grid 
filament.). 


Fig. 3E shows how to connect a filter. 
circuit to the loud speaker. The arrange- 


ment should always be used. The choke 


Fig. 5. Leading dimensions. The upper drawing is of the ebonite panel; the one beneath, the wooden 
base board, and the bottom drawing is of the terminal strip. The position of the various parts is easily 
seen by comparing this figure with Fig. 4. 


Valve V, has two dry cells, and V, three dry 
cells. The plate voltages used are 120 and 
150 volts respectively. Hard “ R” type 
valves work very well with these voltages 
and provide very good loud speaker signals. 
The connections of the transformers are 
clearly shown in the diagrams. 

The lower portion of Fig. 3 shows several 
details. Fig. 3A shows the method of con- 


may be 15,000 turns of No. 40 S.S.C. copper 
wire wound on a bobbin 2}ins. long; the 
core may be of iron wire built up to a 
diameter of in. When the bobbin is 
wound, the length of the core wires may be 
determined. They should be long enough 
to turn back over the surface of the bobbin. 
Alternatively, an intervalve transformer with 
the two windings connected in series may be 
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used. With some loud speakers, the quality 
is much improved if a large condenser, about 
0°02 uF., is joined across its connecting wires. 

Fig. 3F shows an alternative method of 
obtaining a negative potential for the grids 
of V, and V;. The resistance should have a 
total value of 1,500 ohms, and the tapping is 
at 1,000 ohms. The coil is wound with 
No. 40 S.S.C. Eureka wire: 


OPERATION. 

When the receiver is wired, connect the 
aerial and earth, batteries and telephones as 
in Fig. 3. The last valve, not being required, 
will not have its filament heated. Set the 
second and third condensers at, say, go, and 
very slowly turn the first condenser knob. 
When a signal is heard, carefully adjust the 
second and third condensers together. 

Now place a piece of paper over the fila- 
ment leg of the first valve, and place it back 
in its holder. The filament will not light, of 
course, but the signal will, in all probability, 
still be heard. The signal is transmitted 


: The base 
board is held to the ebonite panel with brass brackets, 
and is raised a little from the bottom to allow the box 


6. Side view of the instrument. 


to fit. Notice the brackets which hold the connection 
strip. 

through the capacity between the input and 

output circuits of the first valve. Tune.the 

circuit once more, and then carefully adjust 
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the neutralising condenser, 12. Start with no 
capacity at all and gradually increase it. 
If the signals are strengthened and the coils- 
have been properly connected, the wiring 
should be rearranged a little. As the 
capacity is increased, the signal should sound 


Fig. 7. Showing the method 

of mounting the H.F. trans- 

formers on the end of the 
tuning condensers. 


weaker, until a point is reached when no 
signal is heard at all. To be sure the stray 
capacity 1s balanced, take the valve out of 
its socket, when it will be found the signal 
is heard once more. Fix the neutralising 
condenser with wax, or by soldering. 

Light the filament of the first valve, and 
adjust the second neutralising condenser as 
described above, but with the piece of paper 
on a filament leg of the second valve. 

It would be better, for testing purposes, 
to set up an oscillatory valve circuit, and to. 
modulate the output from it with an inter- 
rupter, such as a buzzer. 

A method which is not quite so good is to 
induce signals into the aerial circuit from a 
buzzer wavemeter. One may be made up 
for the purpose by connecting a 0:0003 nF. 
variable condenser with a coil of 50 turns 
of No. 24 D.C.C. wound on a 3 in. tube. 


‘ A buzzer with a few dry cells is connected 
` across the tuned circuit. 


Always set the neutralising condensers 
with the receiver tuned to a short wavelength. 
When they are properly set it will be noticed 
that with no adjustment will a whistle or 
carrier wave be heard ın the receivers. 

Tuning is very simple on account of the 
second and third condenser readings always 
being the same. The reading of the first 
may be a few degrees different on account of 
the capacity of the aerial. 
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THE THERMIONIC RECTIFIER 
FOR BATTERY CHARGING. 


By R. L. Suitn-Rose, PH.D., M.Sc., D.I.C., A.R.C.S., A.M.LE.E. 


I..—The Development and Application 
of the Gas-Filled Thermionic Valve. 


ITH the modern widespread 

use of radio receiving apparatus 

in the home and the accom- 

paniment of valves to meet the 
insatiable demand for louder signals, the 
problem of charging small accumulators 
has to be faced. In the majority of cases 
this is solved either by becoming a regular 
customer of the local garage or of arranging 
a suitable means of utilising the ordinary 
electric lighting supply for the purpose. 
Many users prefer the latter, giving personal 
attention to their cells, as the treatment 
inflicted by the garage “electricians ” is 
frequently more profitable to the makers 
of batteries than to the users thereof. When 
the domestic supply is in the form of direct 
current, a very simple charging board can 
be erected from which to charge accumulators 
as required. With alternating current supply, 
however, the problem is somewhat more 
difficult, involving as it does some means of 
rectifying the current passed through the 
accumulators. Various forms of rotary, 
vibrating reed, chemical and “arc ” recti- 
fiers exist for this purpose, but the develop- 
ment of the thermionic valve has provided 
an alternative method which may prove a 
serious rival to these. 

All students and experimenters in wireless 
telegraphy are familiar with the rectification 
properties of the ordinary two-electrode 
valve, as largely used nowadays for the 
production of high-tension direct current 
supply for valve oscillators in radio trans- 
mitting sets. In connection with this 
application the common conception is that 
it is absolutely necessary to employ anode 
potentials of hundreds or thousands of volts 
if a rectified current of more than a few 
milli-amperes is required. This being true 
of the high vacuum two-electrode, it is 
obviously impracticable to make use of this 
type for the charging of accumulators of 
any appreciable capacity. 


The necessity for this high voltage is 
to overcome the effect of the “ space charge ” 
of the electrons in limiting the current 
passing through the valve between the 
filament and anode. By introducing a 
minute trace of gas into such a valve under 
certain conditions a number of positive 
ions may be formed by collision with the 
electrons and these will partially neutralise 
the space charge and so reduce the voltage 
required to produce a given current. This is 
the reason that in the early types of “ soft ” 
valves the saturation current could be 
attained for a comparatively low applied 
voltage, the gas present being the residual 
air left in the tube after exhaustion to the 
highest vacuum then obtainable. As in 
the case of the Fleming oscillation valve, 
these tubes were characterised by some 
irregularity in their action. Since that time 
many investigations upon the thermionic 
emission of various substances in.the pre- 
sence of different gases have been carried 
out by several observers. In particular, 
Dr. Irving Langmuir has studied the effect 
of gases on the emission from tungsten.! 

Tungsten is now very largely em- 
ployed for a cathode in thermionic tubes, 
on account of its high rate of emission and 
also because its high melting point permits 
of its being raised to a higher temperature 
than other substances. The gases expen- 
mented with by Langmuir include hydrogen, 
water vapour, oxygen, nitrogen and argon, 
and the result of his experiments may be 
put briefly by saying that, in every case 
except that of argon, the presence of the gas 
reduced the thermionic emission of the 
tungsten from its value in vacuo. In the 
presence of the gas argon, however, the 
rate of emission of electrons by incandescent 
tungsten remains unaltered. The only 


10. W. Richardson: *“ Emission of Electricity 
from Hot Bodies,” pp. 117-126; also I. Langmuir : 
“ The Effect of Space Charge and Residual Gases 
on Thermionic Currents in High Vacua.” Phys. 
Review, Vol. HW, p. 450, December, 1913. 
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effect of the presence of argon in a small 
quantity is to reduce the space charge 
effect by supplying positive ions, and so 
reduce the voltage necessary to attain 
the saturation value of the thermionic 
current. Argon is one of the monatomic 
gases of the “ inert ” group, and it is probable 
that the other gases of this group would 
behave in a similar manner. | 

This mode of “ softening ” a valve by the 
introduction of an inert gas has been applied 


Diagram showing construction of a typical 
Tungar bulb. 


Fig. 1. 


in the construction of a low voltage rectifying 
valve, and the types and construction of 
such valves were described in a paper by 
G. S. Meikle in 1916.? With the introduction 
of gas into the tube, the positive ions thereby 
formed serve in part to convey the current, 
moving in the opposite direction to the 
negatively charged electrons, viz., from 
anode to cathode. Now, under certain 
conditions, the velocities of these positive 
ions may attain very ‘high values, and on 
striking the cathode may cause its rapid 
disintegration, since they are of relatively 


Fig. 2. Circuit connections for half-wave rectifier. 


large mass. With increased gas pressure 
within the bulb, the velocity of these ions 
is diminished, but the number of ions 
is considerably increased, so that the nett 


Se a a ŘŘŮ—— uia pansan ——— —_—— 


2G. S. Meikle: ‘‘ The Hot Cathode Argon Gas- 
Filled Rectifier.” G. E. Review, Vol. XIX, p. 297, 
April, 1916; also Electrical Review, Vol. LXXVIII, 
p. 472, April, 1916. 
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result on the bombardment of the cathode may 
be augmented. Long and accurate investiga- 
tions, however, have shown that by proper 
adjustment of the pressure of the gas within 
the tube, disintegration can be eliminated, 
and when rectifying heavy currents, the: 
emission of electrons from the cathode may 
actually be sufficient to cool the latter. 

These gas-filled thermionic tubes have 
found application as low-voltage rectifiers,. 
and commercial forms of these are manufac- 
tured by the General Electric Company 
of America and the British Thomson Houston 
Company in this country under the name 
of the “ Tungar ” rectifier, for the charging 
of small batteries of accumulators from the: 
usual alternating current supply.’ 

The principle of the construction of the 
bulb is shown by the diagram in Fig. I. 
It comprises a tungsten filament cathode, of 
either straight or spiral form, and an anode: 


Fig. 3. Rectifier bulb with two anodes. 


of tungsten, copper or graphite, mounted. 
inside a bulb of special heat-resisting glass, 
two or three inches in diameter. The 
anode is preferably in the form of a flat disc 
to provide a large surface. The leads from 
the cathode are brought out to a standard 
Edison screw cap, while the anode is con- 
nected through the top of the bulb by a 
flexible lead. : 

The tubes are very carefully exhausted 
and then filled with argon in a high state 
of purity to a pressure of from 3-8 cms. of. 
mercury, measured cold. A chemically 


3 R. E. Russell: “The Tungar Rectifier,” Gen. 
Elec. Review, Vol. XX, March, 1917; also Electrical. 
Review, Vol. LAXX, p, 584, May, 1917. 
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active purifying agent is introduced in the 
tube, usually in the form of a coil round 
one of the cathode leads. During operation 
of the tube, this material evaporates and 
absorbs any foreign gases which may be 
liberated from anode or cathode, or from 
over-heated glass parts. It is this purifying 
material which often gives rise to the dis- 
colouration of the bulbs of the “ Tungar ” 
rectifier. 


Fig. 4. Oircuit connections for full-wave rectifier. 


The circuit for a half-wave rectifier is 
shown in Fig. 2, where the cathode is heated 
by current from the main supply through 
a step-down transformer. 


To rectify both halves of the alternating 
wave, two such rectifiers may be used; but 
the two rectifiers may be combined in a 
single bulb containing two anodes and a 
common cathode, as shown in Fig. 3, the 
scheme of connection’ for this bulb being 
shown in Fig. 4. The resulting pulsating 
direct current may be smoothed out by a 
series reactance, or by a parallel condenser, 
as in the case of high-voltage rectifiers. 

Such rectifying tubes operate satisfactorily 
on currents ranging from a fraction to many 
amperes, and on alternating supplies at 
20 volts and upwards. No auxiliary starting 
load is required when commencing to charge 
a battery. The supply switch is closed, and 
the charging current picks up immediately, 
giving a slightly tapering charge as the 
battery voltage increases. The fact that 
this rectifier is self-starting and that there 
is no lower limit of the current are two dis- 
tinct advantages which it has over the 
mercury arc rectifier. 

Several types of the Tungar rectifier have 
been standardised for operation on supply 
at various voltages and frequencies to charge 
batteries of three to thirty-six cells at from 
about I ampere up to 6 amperes. 


(To be concluded). 


A useful cardboard novelty supplied by the Igranic Electric Co., Ltd. The card on the right covers, and 


is rotated over that on the left. The ‘‘ windows ” 


opposite the words ‘‘ Primary,” ‘‘ Secondary ” and 


“* Reaction ” then reveal the correct size of coil for use in receiving the station indicated by the arrow. 
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NOVEL IDEAS AND INVENTIONS. 


Abstracted by Puitip R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 


Multiple High Frequency Telephony 
(Wired Wireless). 

In a simple wired wireless circuit a separate 
thermionic valve or similar oscillation 
generator must necessarily be employed, 
but when it is desired to transmit a number 
of independent messages along the same 
wire circuit, the apparatus is apt to become 
cumbersome if a separate oscillator is used 
for each communication channel. To over- 
come this difficulty a common high frequency 
generator can be employed for a number of 
circuits in conjunction with static-frequency. 
raisers, multiple tuned circuits, or similar 
apparatus, so as to produce a number of 
separate sources of different frequencies 
from the common high frequency oscillator*. 
When such an arrangement is used, it is 
necessary to employ a distinct modulating 
apparatus for each communication channel, 
such apparatus modulating the oscillations 
in its own circuit, only without interference 
with the steady production of oscillations 
by the master oscillator. 


Radiophare Transmitters. 

The approximate determination of bearings 
from a radiophare transmitter may be 
made easier by arranging that the trans- 
mitter sends a distinctive signal on two or 
more of the cardinal points of the compass. 
Hence the receiver can determine its bearing 
by a rough time measurement of the in- 
terval between maximum signal strength 
and the nearest distinctive signal. 


Safeguarding Valve Transmitters. 

With most arrangements of valve trans- 
mitters considerably more energy is passing 
through the circuits than can be dissipated 
by the valve anodes. Hence it follows that 
if for any reason the valves cease oscillating 
they would be overloaded and probably 
damaged. This overloading shows up by 
the heating of the anodes. 


* British Patent No. 199412, by C. Lorenz 
Company (Berlin). 

t+ British Patent No. 196085, by G. P. Grenfel 
ind J. Robinson. a 


One method of safeguarding the valves: 
is to mount inside the valve a small auxiliary 
anode on the outside of the main anode, so 
that normally it is shielded from the electron 
stream from the filament and no current 
flows to it.* If the main anode becomes 
overheated it will emit electrons itself, 
and these being caught by the auxiliary 
anode can produce a current through @ 
relay winding in the circuit of the auxiliary 
anode, thus enabling the H.T. feed current. 
to the main anode to be cut off and the valve 
saved from damage. 


Limiting the Wave Band of a Radio- 
telephone Transmitter. 


If all the upper harmonics of speech or 
music are efficiently transmitted by a radio- 
telephone sending station, the band of 
wavelengths that is occupied by the trans- 
mission becomes very broad, especially if 
the mean wavelength is long. It has been 
found that most of the higher harmonics can 
be suppressed without causing too great a 
distortion of speech to introduce loss of 


be L 


Fig. 1. 


intelhgibility.¢ These harmonics can be: 
suppressed by inserting a filter circuit 


between the microphone and the trans- 


mitting valves, the constants of the filter 
being such that it blocks all frequencies above: 
about 1,000 cycles. The general arrangement 
of a suitable filter is sketched in Fig. I, in 
which diagram T represents the microphone: 
transformer, while the modulating valve- 
is joined on to the leads xx. By altering. 


* British Patent No. 189095, by Gesellschaft fur 
drahtlose ‘Telegraphie. 


t British Patent No. 174076, by Gesellschaft für- 
drahtlose Telegraphie. 
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the values of the condensers and inductances, 
the cut-off point of the filter can be adjusted 
to various frequencies. 


Errors in Radfo Direction Finding. 


Errors sometimes arise in a D.F. receiver 
dueto the loop aerial being unsymmetrical 
with respect to capacity to earth. The 
-difference in the capacity to earth of the 
two halves of the frame may arise in the 
aerial itself or in apparatus associated with 
it. It may be balanced out by making an 
earth connection to the frame at some point 
near to its centre and moving this point 
until balance is obtained, or by the use of 
two tuning condensers instead of one, the 
mid point of the condensers being earthed. 
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The relative values of the capacities of C, 
and C, in Fig. 2 may be varied while 
retaining the aerial A, tuned to a given 
wavelength.* If desired, a combination of 
these and eimilar methods may be employed 
until the desired result is obtained. 


-Condensers for High - Power Radio 
Circuits. 


Insulation difficulties become very ap- 
parent when high voltages exist in radio 
frequency transmitting circuits. This fact 


* British Patent No. 172942, by Gesellschaft für 
«drahtlose Telegraphie. 
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is emphasised in the construction of con- 
densers for operation in such circuits, as 
the several units of which the complete 
condenser must necessarily be built up 


require not only mechanical support, but 
electrical insulation. These difficulties are 
overcome in the form of construction sketched 
in Fig. 3 in plan.* It consists of a metallic 
ring R, which acts both as a clamping 
member and as one terminal of the condenser. 
Between it and the central part T, a number 
of condensers CCC are clamped, such con- 
densers forming the “arms ” or spokes of a 
wheel-like structure, of which the ring R 
forms the rim. Each condenser “arm ” is 
built up of numerous condenser sections 
connected in series or parallel as required 
to give the necessary capacity and to support 
the necessary voltage. Thus the central 
terminal rod or tube T which is common to 
all the condenser arms not only makes the 
connection to the condensers, but is sup- 
ported mechanically by them and also 
insulated by them without the use of any 
other insulating supports. Thus the con- 
densers which are by virtue of their design 
well adapted to withstand high C.W. voltages 
provide their own insulation for the high 
tension terminal. A number of such rings 
of condensers may be connected in series or 
parallel as required for any particular use. 


* British Patent No. 195266, by W. H. Goodman 
and Dubilier Condenser Company, Ltd. 


DECEMBER 19, 1923 


THE WIRELESS WORLD AND RADIO REVIEW 


381 


A COMPACT TWO-VALVE spaceanetlanni 


By E. jf. Barr. B.Sc. 


HE little set illustrated resem- 

bles that described in the Wirelsss 

World and Radio Review for 

October 3rd, the only differences 

being in the details of manufacture of the 

various components, which are now mounted 

on standard hubs, making it possible to 

use a wooden panel instead of ebonite, 

the terminals and valve sockets only being 

mounted on an ebonite strip 9 ins. by I in. 
by 3/16 in. 

The wood panel measures 12 ins. by 6 ins. 

by 3/8 in., and may either be mounted as the 

lid of a box or may be stood vertically. The 


mica in between. This gives the optimum 
value when the insulation area is about 
1/3 of a square inch, using mica 2 mils. thick. 
The circuit is as illustrated in the Wireless 
World and Radio Review, October 3rd, 1923. 
When using the 3-in. condensers illustrated 
and the 1o0o-turn coils with the condenser 
screwed hard up, the anode circuit tunes to 
about 1,100 metres. 

One-third of a turn of the condenser 
reduces the wavelength to about 600 metres, 
two-thirds of a turn gives 400 metres, and 
one turn gives about 360 metres. A wave- 
length of 300 metres may be sharply tuned 


The fixing of condensers and coils is quite easy, and ebonite is only used where it is necessary. 


total weight of the set as illustrated is 14 Ibs. 

The aerial circuit is aperiodic, the aerial 
coil being the movable coil of the vario- 
coupler. This coil has 100 turns of 30 
D.C.C. wire on an ebonite former with 
nine }-in. slots, the inner and outer diameters 
being I in. and 3} ins. respectively. The 
secondary coil is an exactly similar coil and 
is tuned by the condenser in the middle of 
the set. The range covered by the combina- 
tion is from 300-800 metres for oscillation 
of the secondary, and up to 1,100 metres 
not oscillating. The tuned anode coil is 
identical with the other coils and is fixed 
behind the anode tuning condenser. 

The grid condenser consists of a piece of 
copper strip wound round the terminal arm 
of the variable condenser with a layer of 


in, but tuning gets rather flat below 280 
metres. Coupling has to be slackened as 
the wavelength is increased, the secondary 
condenser being at the same position for 
practically all wavelengths. 

There is no reaction in the set, but the 
secondary circuit oscillates whenever coupling 
is sufficiently loose. 

All stations come in well on two or three 
pairs of telephones. London at 32 miles 
works a small Brown loud speaker very 
clearly on speech. Birmingham at 80 miles 
can just be heard in a loud speaker. With 
the coils mentioned 2LO and Bournemouth 
come in at about equal strength 2 miles 
from 2LO when tuned to Bournemouth’s 
wavelength. 

The set is very cheap to make up. 
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THE CONSTRUCTION OF 


VARIABLE CONDENSERS. 


By W 
(Continued from page 


NOTHER type of variable con- 
denser, which has a slow motion 
attachment, is illustrated in Fig. 13. 
Coarse adjustments of capacity 


are made by turning the large knob, and fine 
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Fig. 13. 
motion device. 


adjustments are obtained by turning the 
small knob, which turns the moving plates 


through gears. 
An excellent design, due to H. W. Sullivan, 
Ltd., is illustrated in Figs. 14 and 15. 


Fig. 14. 
with a vernier adjustment. 


One view of a variable condenser fitted 
(H. W. Sullivan, Ltd.) 


Another type of condenser fitted with a slow 


. JAMES. 
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Referring to the figures, the fixed plates 
are marked 2 and the moving plates 3. The 
bottom bearing is carried in the arm 6, 
and contact with the moving plates is made 
with the spring 7, which presses against 
the spindle. The connecting wires are 
marked 4 and 5; 8 is the ebonite plate to 
which the condenser is fixed by means of 
screws passing through the top plate. One 
of the connecting terminals is marked 9g. 
The slow motion attachment is best seen 
in Fig. 15. The spindle is marked 6, and 
carries the ordinary knob and dial 3. An 
ebonite piece 5 is shaped to accommodate 


Another view of the condenser of 
Fig. 14. (H. W. Sullivan, Ltd.) 


Fig. 15. 


the toothed ring 7 which meshes with the 
gear provided on the spindle to which the 
knob 1 is attached. The ring 7 is held in 
place with the springs 2 fastened to the dial. 
Coarse adjustment is obtained by turning 
the main knob. The fine adjustment is 
made by turning the knob 1. 

This condenser has a maximum capacity 
of o-oorr microfarads, and is particularly 
suitable for tuning circuits or wavemeters 
where the highest degree of permanence 
and accuracy, combined with a very low 
high-frequency resistance, is required. 
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CONDENSERS WITH SPECIALLY SHAPED 
PLATES. 

The variable condensers described above, 

except Fig. 9, have semi-circular plates. 


The capacity is directly proportional to the 


\ 


Fig. 16. The shape ‘of the plates used in a 
“ square law variable condenser.” 


area of the moving plates which lie between 
the fixed plates. Consequently, the capacity 
increases directly with the angle of movement 
of the knob, and is, therefore, directly pro- 
portional to the setting of the dial. 

The wavelength of a circuit, A=-1884 + LC; 
consequently the wavelength varies as the 
square root of the setting of the dial. The 
wavelength scale is therefore irregular, being 
closer at the smaller settings than at the 
higher settings. It is, therefore, more difficult 
to accurately tune a circuit to a wavelength 
when the condenser has a small value, than 
to a higher wavelength when a larger 
portion of the total capacitv is used. This 


Fig. 17. 


The arrangement of the plutes of a 
“ square law vuriable condenser.” 
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is a serious disadvantage, and attempts 
have been made to so design the condenser 
that the wavelength scale is uniform, instead 
of the capacity scale being uniform. The 
capacity of the condenser will then vary 
as the square of the setting. Condensers 
of this sort are called square law variable 
condensers. 

The fixed plates are generally made 
semi-circular, but with the recess, which 1s 
provided to make room for the spindle, 
placed to one side, Fig. 16. The moving 
plates are given the peculiar shape seen in 
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Fig. 18. A good example of condenser construc- 

tion. The plates are shaped to give a capacity 

proportional to the square of the movement of 
the knob. (Sterling Telephone and Electric Co.) 


the figure. The plates are not mounted 
in the relative position shown in Fig. 16; 
their position is clearly shown in Fig. 17. 
The sets of plates of this condenser are held 
together by metal which is cast on. 

An excellent design, due to the Sterling 
Telephone and Electric Co., Ltd., is illus- 
trated in Fig. 18. The knob and dial 2 are 
fastened to the main moving plates 8; 
the corresponding fixed plates are marked 7. 
Knob I is fastened to the single plate 10, 
with which is associated the fixed plate g. 


C 
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The top and bottom plates, of a moulded 
insulating material, are marked 6 and 12; 
-3 is threaded for fixing, 4 1s a lock nut on 
the spindle, and 11 a spring washer. Contact 
with the moving plates is obtained through 
the wire contacts 5, which are held tightly 
against the spindle by the spring. 


SOLID DIELECTRIC VARIABLE CONDENSERS. 
.. When space and cheapness are the main 
considerations, a solid dielectric is often 


A mica dielectric variable condenser. 
(Radio Communication Co.) 


Fig. 19. 


employed between the plates. A satisfactory 
condenser which has a mica dielectric is 
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shown in Fig. 19. The upper view is a section 
and the lower, a side view. The spindle 


Fig. 20. Another mica dielectric condenser. 


is marked., 1, stop pins 2 and 3, top plate 
the case 4. The condenser plates are 
6 and 22. 
5 and 12; 8 and g are metal springs, and - 
Ir and 13 mica sheets. One connection 1o, 
is made to the containing case, and the other 
is taken from the strip 23, which is held by 
the insulating block 20. The remaining 
parts are easily identified. The capacity is 
varied by turning the knob which varies the 
distance between the plates. 

The change of capacity with the move- 
ment of the knob is not the same as with a 
condenser employing semi-circular plates. 
The wavelength readings when connected 
with a coil are a little more uniform, though 
not exactly uniform as in the case of the 
square law variable condensers. 

Perhaps the section of Fig. 20 will give a 
better idea of the construction of a variable 
condenser with a mica dielectric. The 
portions marked “brass” are the fied and 
moving plates, and the capacity is varied 
by turning the knob, which brings the 
bottom plate closer, or moves it further 
away from the upper fixed plate. 


In Next Issue: 
NEW IDEAS IN RECEIVER DESIGN. 


Building 


a Three-Valve Set 


by F. H. Haynes 


200 METRE TRANSMISSION FOR AMATEURS. 


The Master Oscillator System is z i 


by W. James 


LIST OF REGULAR TRANSMISSIONS. 


The publication date of this issue will be advanced to Thursday, December 27th, 
owing to Bank Holiday falling on Wednesday. Subsequent issues will appear on 


Wednesday as usual. 


` Between them are the mica sheets - 
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FUNDAMENTALS OF LOUD SPEAKER 
CONSTRUCTION. 


Recent years have seen a very rapid development in loud speakers for use with 

wireless receiving sets. In this paper, which was read by Mr. A. Nyman at a 

meeting of the Radio Club of America* on September 28th, 1923, the author 

outlines the essential features of a successful loud speaker and also some of the 
experimental results obtained. 


By A. Nyman. 
(Continued from page 345 of previous issue. ) 


RESONATING SYSTEMS. 
‘Considered from a mechanical standpoint, a 
loud speaker is invariably a complicated resonance 
system. Certain subdivisons of resonance, however, 
are possible. 
1—The Mechanism as a Whole. 

The force of a magnetic field is, in all types 
except the moving coil type, counteracted by a 
strain in the diaphragm. In a loud Bpes ser of 
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Fig. 13. Curve showing the deflection of the 
diaphragm due to the pull of the magnet. 


the type shown in Fig. 3, that is, the telephone 
receiver type, this action is automatic. The 
diaphragm pulls down until its tension is equal to 
the pull of ainol field. In the type shown in 
Figs. 4, 5, and 7, the normal position of the armature 
is such that the magnetic pole is zero. Actually, 
however, it is very difficult to keep the armature 
in this position. Generally there is a little pull 
oe way or another, balanced hy the strain in the 
P. 


*From Radio Broadcast (America). 


For a movement of the dachami, the magnetic 
field begins to exert a force helping this movement. 
If the magnetism is increased by using a stronger 
magnet, the force of the magnet may be made so 
large that it pulls the diaphragm over. Normally, 
@ balanced condition may be obtained where 
very little force is required to produce a certain 
movement. Fig. 13 illustrates this fact. The 
two curves show the variation of force on the dia- 
phragm with movement of the diaphragm, and 
show that, with the magnet, the diaphragm requires 
distinctly smaller force for the same movement. 

In this way the strength of the magnet and 
the tension of the diaphragm determine the force 
for certain movements, and, consequently, _the 
resonant frequency of the whole mec 
By adjusting the magnetism in a way to get a very 
close balance, this resonant frequency may be 
placed very low. As a rule, the damping at these 
low frequencies is high enough to conceal the 
resonance ; however, the whole of the low range 
will be found raised. This is demonstrated in 
Fig. 14, showing two curves for one loud speaker, 
one with a 0-015-i in. gap, and the other with a 
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Fig. 14. Two curves taken with the same aes type 
loud speaker ; in one case the gap was 0.015 in. (solid 
line) and in the other, the gap was 0'010 in. (dotted line). 


386 . 
0-010-in. gap. The latter had a close magnetic 
balance ; hence all notes, and the low notes in 


particular, are increased. These curves were taken 
on the relay type loud speaker. It is evident that 
similar adjustment is possible on all types except 
the moving-coil type, in which the resonance 
point is determined entirely by mechanical strain 
and the mass of moving parts. 

Fig. 13 shows a bend in the curve when the 
magnet is in place, t.e., there is an equality in 
pull for the two directions of movement. This 
is caused by a lack of symmetry in the diaphragm 
equivalent to a slight dish in one direction. A 
diaphragm free from this dish would give a straight 
line characteristic. Hence the importance of the 
development of a diaphragm of some such type as 
(g), (h), or (i) of Fig. 12. 


2.—The Diaphragm and Horn. 

In a foregoing paragraph the resonance points 
of diaphragm and horn were discussed. It must 
be remembered that the horn constitutes a load 
on the loud speaker. If it is possible to construct 
a load that remains constant at all frequencies, 
and large for a sinall movement of diaphragm, 
then the resonance of the diaphragm will be un- 
important. This is one of the chief reasons of 
the success of the large horns. 

If the load due to the horn is small between 
its resonance points, and a resonance point of 
the diaphragm should occur at one of these points, 
the vibration may be excessive, with a resulting 
rattle and noise. The longer horn favours a more 
uniforin load at different frequencies. 


3.—The Armature. 
The armature of a loud speaker of enclosed- 
armature or relay type is a strip of steel very 
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15. Curve obtained when using a very small 
stiff armature. 


THE WIRELESS WORLD AND RADIO REVIEW 


DECEMBFR 19, 1923 


short and stiff, but nevertheless possessing a 
resonance point within the audible range. It 
has been found that frequencies above this resonance 
point are difficult to reproduce. Thus, Fig. 15, 
made using a loud speaker with a very small 
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a 16. The armature in this case is too an 
Foreign notes are introduced, and a reduction of 
amplification ts produced at 800 cycles. 


stiff armature, shows a range on higher notes 
extending to 5,000 cycles. 

Another effect of resonance of armature is 
the introduction of foreign notes. An example 
is seen in rig. 16, showing a reduction in volume 
at 800 cycles. At this frequency it was observed 
that the note had a strange high-pitched harmonic ; 
however, dumping the armature by a piece of rubber 
cleared this note and brought up the volume 
of its fundamental. The trouble was eventually 
overcome by using a much stiffer armature. 


4.— The Strip. 

The strip supporting the armature has a resonance 
note, but the forces acting in it are generally 
very small compared with the forces in the rest 
of the system. Hence the effect of the strip is 
negligible. The only exception is in attaching 
the strip to supports. It seems that any looseness 
at this point will result in a rattle. 


—The Connecting Rod. 

The connecting rod is subject to a complicated 
torsional and longitudinal strain. Unless ths 
rod is sufficiently stiff, vibrations may te set up 
which introduce a foreign note at the lower fre- 
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limit the sound at the higher 


quencies and 
frequencies. 


CONCLUSION. 

In conclusion, a brief sunmary will be given 
covering the outstanding points. The function 
of loud speakers is considered as that of a device 
for converting electric current, of frequencies 
ranging from 25 cycles to 5,000 cycles, into sound 
waves. 

The art of designing a loud speaker is extremely 
new. The empirical work for ascertaining the 
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effect of various factors is only in its embryo stage. 

\ventually we may expect to design a horn 
or a vibrating structure with the same facility 
as an electric motor, because a loud speaker is 
really an electric motor though its load is less TODEN 
ble than the load of most motors. 

The design of a loud speaker must be ‘based 
on a scientific analysis of this load This involves 
considerable acoustic research work, mechanical 
research on vibrating structures, and electrical 
work on the effects of vibrating parts in an 
electromagnetic structure. 


CORRESPONDENCE 


Harmonics from High-Power Stations. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


StrR,—We have read a great deal of late regarding 
the growing difficulty of assigning new wavelengths 
to various wireless enterprises, at the same time 
preventing interference to existing services. 

The Government have very properly placed a 
ban on reaction and kindred noises. The regulations 
stipulate that wireless transmitters shall be sharply 
tuned to the wave assigned to them, amateurs 
are forbidden to use their transmitters during 
broadcasting hours, etc., all in order to prevent 
interference to others using the ether. 

What can be said then in justification for the 
horrible harmonics and “ hash ” that emanate from 
Leatield and Northolt when those stations go 
into action, making life miserable for those working 
on the lower wavelengths. It is realised, of course, 
that public business should take precedence over 
amateur and entertainment work, but since the 
Post Office has granted licences for them to use 
the air, it would seem that they might find it 
necessary to follow rules that they have laid down 
for others and eliminate or reduce to a minimum 
what has become a public nuisance. 

I understand that the United States authorities 
have practically eliminated the “ hash ” and other 
parasitic noises from their high power arc stations, 
and I have no doubt the Rost Office would take 
similar steps should the matter be brought to 
their attention in a proper way. 

I should be glad to hear from others what they 
have accomplished to eliminate the nuisance. 

London, W.C. A. B. SMITH. 


Automatic Reception of Wireless Signals. 


To the Editor of THe WIRELESS WORLD AND 
Rapio REVIEW. 


SiR —I am not quite sure of the intention of the 
latter paragraph of Mr. E. R. Batten’s letter 
published in your issue of November 2Ist; but 
in case it is intended to suggest that I obtained 
the material for my paper from Messrs. Creed’s 
publication entitled ‘“‘The Application to Radio 
Telegraphy of the Creed Printing Telegraph,” 
I would point out that I wrote the whole of the 
booklet in question. 


- Furthermore your contributor’s reproduction 
of some phrases used is so exact that it is possible 
to state that the transcription was made from the 
Radio Society Paper and not from the booklet. 
London, W.C.2 R. E. H. CARPENTER. 


Misuse of Call Signs. 


To the Editor of Ture WIRELESS WORLD AND 
Rapiro Revikw. 

Sır, —] wish to draw the attention of experi- 
menters, through your columns, to the fact that 
apparently the call sign 2 AW is being made use 
of by some unauthorised person. From reports 
received it would appear to be in the London area. 
Reports have been received of 2 AW working, 
and stations with whom we were supposed to be 
working have been communicated with, with the 
result that the check thus taken proves neither 
station to have been working at the time. 

It is hoped that this may check unauthorised 
use of call signs, and possibly assist in the detection 
of the offenders. So far as telephony is concerned, 
the possible phonetic errors have been carefully 
eliminated. 

A copy of this letter has been communica ted 
to the Radio Society of Great Britain. 

H. E. H. Bursury, 
Lieutenant R.N. Retired, 


Wakefield. Operating 2 AW. 


NEW METEOROLOGICAL JOURNAL, 


We have received from H M. Stationery Office a 
copy of the first number of “The Marine Observer.” 
The functions of the new publication are to provide 
information useful to navigation, concerning winds, 
weather, chmate, currents, derelicts and ice; to 
stimulate interest in observation and the practice 
of Meteorology at sea; to promote the use of 
wireless weather reporting for shipping, to provide a 
means whereby mariners may give their experiences 
to others and to foster the traditions of Marine 
Meteorology upon iuternational lines. All these 
aims are enumerated in the Editorial note and we 
are convinced that such a publication will serve a 
valuable purpose. The price per copy is 2s. net 
(annual subscription 25s. net post free) and copies 
can be obtained from H.M. Stationery Office, 
Kingsway, W.C.2. 


mÈ 


Radio Society of Great Britain and:'A.R.R.L. 
Exchange Greetings. 

Elsewhere in this issue reference has been made 
to the two-way working between 2 KF (Mr. J. A. 
Partridge) and 1 MO (U.S.A.). Mr. Warner trans- 
mitted several messages from America, one of 
which was addressed by Mr. Hiram Percy Maxim, 
President of the American Radio Relay League, 
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greetings and join with you in tendering felicita- 

tions to the amateurs of America and of Britain 

now united by this triumph.” 

Mr. F. L. Hogg (2 SH) has been successful in 
exchanging signals with 1 MO between 4.45 and 
8.10 am., on December 12th. This rapidly follows 
the achievement of Mr. J. A. Partridge (2 KF) 
reported elsewhere in this issue. 


A South African experimental station. The owner is Mr. R. Rascher, of Caledon, 
Cape Province, whose call sign is 1 AS. 


to Admiral of the Fleet Sir Henry Jackson, who 
last year was President of the Radio Society of 
Great Britain. The message reads as follows : 

“ Sir Henry Jackson, London. A.R.R.L. have 
great pleasure in transmitting to R.S.G.B. 
greetings by direct amateur contact across 
Atlantic (stop). Expect visit you in London 
February. Hiram Percy Maxim. 

“ From 1 MO to 2 KF.” 

The President of the Radio Society of Great 
Britain has asked Mr. Partridge to transmit the 
following message to Mr. Maxim at the first oppor- 
tunity : 

“ The President and Past-President of the 
Radio Society of Great Britain have received your 


Re-Election of Officers of R.S.G.B. 

As announced recently, Mr. Frank Hope-Jones 
(Chairman of the Radio Society of Great Britain), 
Mr. N. McMichael (Hon. Secretary), and Mr. L. F. 
Fogarty (Hon. Treasurer), have requested that 
their names should not go forward for re-election 
to those offices for the forthcoming year. The 
committee of the Radio Society of Great Britain 
have asked these gentlemen to accept office as 
vice-chairmen of the Society as a mark of apprecia- 
tion of their long service in the interests of the 
Society. i 
The Marconi Direction Finder. 

Six vessels of the Peninsular and Oriental Steam 
Navigation Co., belonging to the.“ K ” class, are to 
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WHAT RECEIVER DID YOU USE? 


With reference to the invitatian to those who took part in the recent Transatlantic Broadcast 
Tests to send in descriptions of the apparatus they used, it has been found advisable to extend 


DECEMBER 29, 1923 


the date up to which descriptions can be sent in to January 16th, so as to give facilities to those who 


may require more time. 

Farther particulars of this announcement appeared, it will be remembered, on page 337 of the issue of 
this journal for December 12th, when it was stated that an award of Ten Pounds would be given for 
the best description sent in and Five Pounds for the second best. 

All descriptions should be addressed ‘‘ Wireless World Broadcast Tests,” 12/13, Henrietta Street, 


London, W.C.2. 


be fitted with the Marconi direction finder, their 
names being Khiva, Khyber, Kalyan, Karmala, 
Kashgar and Kashmir. 

Wireless Progress in Czecho-Slovakia. 

It is reported from Prague that the wireless 
service in Czecho-Slovakia is being further developed, 
and the construction of new wireless stations in 
various parts of the Republic is proceeding satis- 
factorily. It is expected that the central wireless 
station at Podebrady will be. in working order 
by the new. year, while at the present time the 


To assist in the operation of the first Czecho-Slovak 
air-line Prague-Bratislava, a small wireless station 
is being erected at Bratislava. All preparations 
for the wireless station at Nemecky-Brod are 
now complete, and the construction should be 
undertaken in a few days. 

Interesting experiments were made recently 
on the Paris-Prague and Prague-London air-lines 
with small transmitters and receivers which were 
installed in aeroplanes, a distance of 100-150 kilo- 
metres being covered. 


[Photopress 


” official ” wireless lesson in progress at the Broadwater Road School, Tooting. Wireless has now been 
included in the curriculum of twenty-five London County Council Schools. 


provisional 5 kilowatt station is successfully 
operating with Paris, London and Bukarest. 
Other wireless stations at Kosice and Bratislava 
are now under construction. 


Further wireless developments in Czecho-Slovakia 
may be expected after the ratification by the Senate 
of the Wireless law adopted by the Chamber of 
Deputies, and the issue of necessary regulations. 


EASTERN METROPOLITAN GROUP OF AFFILIATED SOCIETIES. 


A meeting of Representatives of the Affiliated 
Societies in the Eastern Metropolitan Group was 
held on Wednesday, November 28th, 1923, at the 
Literary and Scientific Institute, South Grove, 
Highgate. Mr. H. Andrewes, the Chairman of the 
Radio Society of Highgate, in welcoming the 
representatives, explained that the object of the 
meeting was primarily to enable Mr. J. F. Stanley 
to meet delegates from the societies in the Eastern 
Metropolitan Group, and to obtain the views of 
those societies on certain matters in which they 
were mutually interested. It was hoped that such 
meetings would be held at frequent intervals, thus 
enabling a closer degree of co-operation to be 
established between neighbouring societies. 

Mr. Stanley gave a brief report of the progress 
which had been made in the formulation of a scheme 
which would give a greater degree of representation 


to the affiliated societies. The outline of this 
scheme was published in The Wireless World and 
Radio Review of November 14th, and Mr. Stanley 
expressed the opinion that this scheme was the 
most satisfactory compromise that could be made 
at the present time. 
A lively discussion ensued, at the conclusion of 
which the following resolution was carried : 
“ That this meeting is in favour of the system 
of grouping outlined on page 874 of The Wireless 
World and Radio Review of September 26th, 1923.” 
Mr. Stanley thereupon explained that if it proved 
to be the wish of the affiliated societies to adopt 
the scheme referred to in the resolution, or any 
similar system of grouping, the general committee 
as proposed by the Radio Society of Great Britain 
would provide the best, if not the only, machinery 
for bringing that scheme into force. 
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THE ANNUAL TRANSATLANTIC | 
AMATEUR TESTS. 


T this time of the year the thoughts 
of most radio experimenters are turning 
generally in the direction of long- 
distance signalling records, and to- 
wards Transatlantie Tests in particular. 
The great success that has keen achieved during 
the past two years, and especially since last Decem- 
ber, in the reception of short-wave signals from 
American amateur transmitters has cleared the 
way for more specialised tests this winter. 

It will be recalled that during ten nights of last 
December over 2,000 receptions of American 
amateur signals were made by experimenters in 
this country, and that since that. time such recep- 
tions as well as the reception of American broad- 
casting has been a fairly frequent occurrence. 
Before enlarging on the scope of this year’s ex- 
periments, I should like to emphasise the distinction 
between these Transatlantic Tests which are now 
being arranged by the Radio Society of Great Britain, 
and the tests which were made recently by the 
British Broadcasting Company. The latter were 
made on the usual broadcasting wavelengths, 
whereas the Radio Society tests will all be conducted 
on a wavelength of 200 metres or less. In general, 
too, the amateur tests will be conducted with much 
less power than that used by the broadcasting 
stations, and most of the transmissions will be 
in the Morse code and not speech. 

The Amateur Transatlantic Tests being organised 
by the Radio Society will consist for the first part 
of transmission tests from experimental stations 
in this country, alternating with similar transmis- 
sions from radio experimenters in France. These 
transmissions will commence on December 22nd, 
and will continue for a period of approximately 
three weeks. ‘Transmissions will be made between 
the hours of l a.m. and 6 a.m. G.M.T. -The first 
two-and-a-half hours of this period each night 
coincides with the times of broadcasting in the 
Eastern States, and as there are fewer amateur 
transmissions in progress during this time, the 
conditions are more favourable for the reception 
of European signals. 

During last year’s Transatlantic Tests the only 
British Station that was heard with certainty in 
America was a special experimental station erected 
at Wandsworth, London, by a few of the Radio 
Society members, and operated on behalf of the 
Society. It is hoped, however, that this year more 
of our stations will be successful, in view of the 
improved receiving conditions in the United 
States during their. “quiet hours.’ In order to 
increase the probability of successful transmissions 
from this country a number of experimenters 
taking part in the tests will be using rather more 
power than the customary 10 watts—permits for 
increased power for use during the tests having 
been granted by the Post Ofħice. 

Jn connection with these permits some difficulty 
has been experienced-in obtaining permission to 
use the increased power for an adequate trans- 
mission time each week, but I am glad to be able 


to announce that the Post Office authorities have 
now largely met our wishes in this matter, and 
that considerably increased facilities will be granted 
to those taking part in the tests, as compared 
with what was allowed at first. Unity of aim and 
purpose on the part of all transmitting and other 
radio experimenters in the country is the only 
means that will enable them to obtain adequate 
facilities for special tests such as these. Any 
division of opinion and action may, and probably 
will, only lead to lessened facilities. 

Pefore the conclusion of the transmission tests 
just referred to, we shall have received by means 
of radio reports from the United States, information 
as to which of our stations have been heard there, 
and it is then intended to carry out further tests 
aimed at two-way communication and exchange 
of messages, utilising especially for these second 
tests those stations which have made the best 
transmission record during the first tests. 

Apart from those experimenters who have already 
entered for the transmissions, several have intimated 
their desire to participate in reception tests, and 
these will be asked to co-operate by reporting 
on receptions during the whole of the period of the 
Tests, and specially during the second part. Full 
details will be circulated by post in due course 
to those who send in their names. 

One may perhaps ask as to the reasons for making 
these long-distance signalling tests. It will suffice, 
I think, to say briefly that as a result of past 
tests a closer union and friendship is growing up 
between radio werkers in different countries, 
while at the same time experimental results of 
not meonsiderable scientific importance are heing 
obtained. 

PHILip R. Coursey. 


FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER 19th 

Radio Society of Great Britain. At 6 p.m. (Tea at 5.30). At the 
Institution of Electrical Engineers. Annual General Metting. 

B.T.H. Recreation Club, Rugby. At 7.30 p.m. At the Caldecott 
Girls’ School, Church Street. Open Meeting. 

Stockport Wireless Society. At 7.30 p.m. Lecture: ‘‘ Explanation 
of Wireless Circuits.” By Sergt. Bunter. 

Edinburgh and District Radio Society. At 117, George Street. 
Lecture: “ The Flewelling Receiver.” By Mr. R. O. Crombie, 

Manchester Radio Society. At 7 p.m. At 16, Todd Stret. 
Lecture: ‘ Transmission.” By Mr. Megson. 

THURSDAY, DECEMBER 

Derby Wireless Club. At 7.30 pm: Lecture: ‘ Broadcasting 
and How to Listen to It.” By A 

Dford and District Radio Society. Informal Meeting. 

Luton Wireless Society. At 8 p.m. At the Hitchin Road Boys’ 
School. Exchange of Apparatus. 

Hackney and District Radio Society. Lecture: ‘‘ Distortion in 
Valve Receivers.” By Mr. J. F. Stanley, B.Sc., A.C.G.I. 

Radio Society of Willesden. At Leopold Road Schools. Dance 
(Tickets from C. Swindin, 8, Bruce Roa d, N W.14.; or from the 
Hon. Sec.. F. H. Coote, 183, Carlton Vale, N.W.6.). 

Hendon Radio Society. Lecture: “ Aerials, their Construction 
and Proportions.” By Mr. A. C. Warten, B.Sc., A.M.LE.E. 
FRIDAY, DECEMBER 21st. 

The Wembley Wireless Society. At 8 p.m. At Park Lane School. 
Lecture : ‘‘ What Happens between Transmission and Reception." 
By Mr. F. R. S. Rice. 

Leeds Radio Society. Annual Social Meeting. 

Norwich and District Radio Society. At 8 p.m. Lecture: “ Simple 
Circuits.” By Mr. Hayward. 
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Calls Heard. 


Lincoln. 

2 DF, 2 DU, 2DV, 2 FL, 2FN, 2 HF, 2JF, 231, 2 KM, 2 LN, 
2 LS, 2 LT, 2 LX, 2 LZ, 2 MP, 2 NA, 2 NN, 20D, 2 OM, 2PU, 
i SE, 2 2 8Z, 2 UG, 2 VC, 2 VQ, 2 XP, 2 WA, 2 WZ, 2 ZK, 
2 ZT, 2 ZU, 5 BG, 5 5 DM, 5 DT, 5 FG, SFU, 5 GL, 5 G8, 
5 HL, SIC, 5KO, 5NN, 50X, 5QM, 5RI, 5 TKM, 5YI, 6NI, 
GRY, 7 ZM, 8 AQ, 8 BF, 8 BM, 8 BN, 8 BW, 8 CS, 8 CZ, 8 PE, 
8 XX, 0 AA, 0 DY, 0 FN, 0 YS. (o—v—r.) (W. Herring, 5-ZV). 
King's Heath, Birmingham 

2 FH, 2 HA, 2 HO, 2 HV, 21G, 2 JU, 2 KC, 2 KN, 2 KO, 2 ET, 
2 KY, 2 LG, 2 2 NA, 2 NP, 2 NW, 20D, 2 0G, 20H, 2 OM, 
2 OQ, 2 OX, 2 PU, 2Q8, 2 RA, 2RG, 281 2 8V, 2 8Y, 2 TN, 
27] 2 UC, 2 UX, 2 UY, 2 WQ, 2 WR, 2 WV, 2X, 2X8, 2 YV, 
2 2 YZ, 2 ZD, 2 ZK, 2 ZQ, 2 ZU, SCI, 5 5 PI, 5 KG, 
§ KO, 5 KT, 5 KY, 5LO, 5LT, 5PX, 5QW, 5RI, 5 TW, 5 Y5, 
6 AG, 6 UR. (2 op 3 valves.) (K. Bagley.) 
Withington, Manchester. 

Anerican Amateurs 

1 AW, 1 ABS, 1 ACU, 1 AWP, 1 BDT, 1 BGC, 1 BWF, 1 BWJ, 
1 COU; 1 CMX, LTEN, 1 EL, 2 ATP, ? AGB, 2 AN. ? EER, 2 B98, 
2 B8C, 2 CXL, 2 FP, 20, 2 WA, 2 WR, 3 AAO, 3 BG, 3 BGT. 
3 BOF, 3 CO, 3 MO, 3 TJ. 3 XN, 4 FT, 8 AIB, 8 BCI, 8 CNW, 8 CTP, 
8 GZ. 8 HV, 8 TT, 8 XAN, 9 9 MC, 1 ACA, 5 ZVA, 1 CDA, 
1CKQ, 2 BY, 2TSY. (1—v—o and o—v—1.) 

B. L. Stephenson (§ IK). 
Aan Moor, Stockport. 
J 


PA, 1 AW, 1 BWJ, 2 OY, 2 AGB, 2 BQC, 3 CO, 3 AAO, 3 BEQ 
8 Canadian—3 BP. (One valve, 
(H. A. Woodyer, 2 XW). 


h s . 
1 AR, 1 ARW, 1 BM, 1 BWJ, 9 VCD. 


(1—v—1). 
(D. Grove-White). 
Harrow. 

2 2ID*, 2KV, 20D, 20M°, „i 2 2 8U, 2 8Z°, 
2 VJ, 2 VK, 2 WD, 2 WJ, 2 XZ, 2 ZO*, 5 DT*, 5 5 LD,° 5 LY, 
5 PU,” 5 8C, 58D, 5 8U, 5VL,* 5 VR, 6 BM, 6IM,* 68 VL, SFR 
(Paris). (1 H.F., D.) (D. C. Slipper.) 

* On one valve only. 

Snaith, Yorks 

2 AW, 2 FN, 2 HF, 2 IN, 2 MG, 2 MM, 2 LZ, 20D, 2 TF, 

2 YQ, 2 5 FS, 5 BV, 6 NF, 6 LA(’)*, 7 ZM, 


Receiver, 


8 D A .F. 
calling 4 AA. (J. L. Greatorex) 


QA, 
*Quite readable, and heard repeated! 
Watford, Herts. 
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Danish : 7 ZM. 
American : 1AR, 1 AW, 1ABS8, 1AJP, 2 AGB, 2BY, 
a 1 CP, 1 CES, 2 CPD, 8CPI, 1 FD, 2 R8, 2R8J, 2 TN, 


(F. Walker.) 


Broadcasting. 
REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS : 
GREAT BRITAIN. 
ABERDEEN 2BD, 95 metres; BIRMINGHAM SIT, 
475 metres; CARDIFF 5 WA, 435 metres; GLASGOW 5SC, 


420 metres ; MANCHESTER 2 ZY. 400 metres; BUURNEMOUTH 
6 BM, 355 metres; NEWCAsT) E 2 NO, 370 me res; LONDON 
2 LC. 3:0 metres; SÞEFFELD (Relay from 2 LL), 303 metres. 
Regular daily programmes. Weckdavs, 11.30 to 12.30 p.m. 
(2 LO only), 3.30 to 4.30 p.m., 4.30 p.m..5 to 10.30 pm. Sundays, 
(2 LO ony: 3.30 tu 4.30 p.m., 5-ty 10.30 p.m. Sundays, 3 to 5 p.m. 
8.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.5 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m, Time Signal and Weather Forecast; 12.0 noon, L ve- 
stock prices; 3.40 p.m. (Saturday excepted); Financial report, 
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m., 
Concert or Address ; 7 p.m., Weather Forecast ; 7..0 p.m. (Sunday), 
Concert and Address ; 10.10 p.m., General Weather Forecast. 

8 (Compagnie Francaise de Radiophonie i 
” Radiola °), SFR, 1,780 metres. Daily, 12.30 p.m., Cotton, Oil 
and Cafe Prices, News, Concert; 1.45 p.m , First Bourse Report; 
4.30 p.m, Bourse Closing Prices; 4.45 p-m., Concert ; 5.45 p.m., 
News and Racing Results; 8.30 to 9.30 p.m, News; 9.10 p.m., 
Concert ; ro p.m. to 10.45 p.m., Radio Dance Music. 

ECOLE SUPERIEURE des Postes et Télégraphes, 450 metres 
3.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to Iro p.m, 
(Tuesday and Thursday), Tests (Music, ete.) ; 2.30 p.m. to 7.30 p.m, 
(Saturday), Tests (Music. etc.). 

LYONS, YN. 3,100 metres. 
Gramophone Records. 


Daily, 9.45 a.m. to 10.15 amn., 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres, 1 p.m. to 5.30 p.m., Meteoro- 
logical Forecast; 9 p.m (Tuesday). Concert. 
BRUSSELS (’’ Radio Electrique °) 410 metres. Daily, 8.30 p.m 
to 9.30 p.in., Concert. 


HOLLAND. 

THE HAGUE, PCGG. Temporarily suspended. 

THE HAGUE (Heussen Laboratory), PCUU, 1,070 inetres. 
9.40 to 10.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ; 
7.45 to 10 p.m. (Thursday), Concert. 

THE HAGUE (Velthuisen). PCKK, 
9.40 p.m. (Friday), Concert. 

IJMUIDEN (Middelraad), PCMM, 
8.40 to 9.40 pain., Concert. 

STERDAM, PA 5, 1,100 metres (Irregular). ro to 11 a.m., 
Concert; 5 to 6.30 p.m., Concert ; 8.10 to 9.10 p.m., Concert. 


1,070 metres. 8.40 to 


1,050 metres. Saturday, 


D 
LYNGBY, OXE, 2,400 metres. 7.30 p.m. to 8.45 p.m., Concert 


(Sunday excepted). 


GERMANY. 

BERLIN (Koenigswosterhausen), L.P., 4,000 metres. (Sunday) 
1o to r1 a.m., Music and Lecture ; 2,700 metres II a.m. to 12 noon, 
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
Speech ; 11.30 a.m. to 12.30 p.m., Music and Speech ; 4 to 4.30 p.m., 
News. 

EBERSWALDE, 2,930 metres. Daily, 12 to 1 p.m., Address 
and Concert; 7 to 8 p.m., Address and Concert ; (Thursday and 
Saturday), §.30 to 6.30 p.m., Concert. 


CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,500 metres. 7 a.m., II a.m. and 3 p.m. 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m. 
and 9g p.m., Concert. 

KBEL (near Prague), 1,000 metres. 
Meteorological Report and News. 


Daily, 6.20 p.m., Concert, 


SWITZERLAND. 

GENEVA, HB 1 (Radio Club de Genève). Temporarily suspended 

LAUSANNE, HB 2, 1,100 metres. Tuesday, Thursday, Saturday , 
4 pm.. Concert; Monday, Wednesday, Friday and Saturday, 
7 pm., Concert’ 

SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular), 12 to 1 p.m., Tests, 
MADRID, PTT, 400 to 700 metres. 4 to 5 p.m., Tests. 
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Particulars of Membership of any Society can be obtained on application to the Secretary. 
Societies marked with an asterisk are afhliated to the Radio Society of Great Britain. 


Wembley Wireless Society.* 

On November 29th, Mr. W. A. Robinson 
„addressed the members on ‘‘ The Composi- 
tion of Matter.” He opened by describing 
the construction of compounds and how 
the different elementary atoms unite 
in a variety of ways to form molecules 
e€ compound substances. 

The lecturer explained the original 
conception positive and negative 
electricity and its relation to chemical 
affinity. A piece of iron was taken, 
mentally, to illustrate the porosity of 
solids, and at some length it was described 
how, by the application of heat, it could 
be turned first into a liquid and then 
into a gaseous state. ‘‘ Radiant matter,” 
the fourth state of matter, the discovery 
af Sir William Crookes, was also dealt 


Hon. Sec., W. R. Mickelwright, 10,. 
Westbury Avenue, Wembley. 


Manchester Wireless Society.* 

On Thursday, November 15th, Capt. 
Hollingworth, M.A., B.Sc., lectured on 
the subject of ‘‘ Amplifiers.” He com- 
menced with the suggestion that he would 
endeavour to prove why amplifiers did 
not amplify, and by a series of lucid 
explanations succeeded in pointing out in 
a very non-technical manner the several 
drawbacks which prevent users from 
obtaining the full percentage of amplifica- 
tion which is in most cases expected. 
In the lecturer’s opinion the greatest 
enemy of amplifiers and incidentally, 
the experimenter, is “stray capacity ” 
in the circuit, and it was very clearly 
illustrated how this could be overcome 
to a great extent, but even then only a 
small percentage of amplification could 
be expected. Correct grid potential 
on the rectifier was essential, and the 

id leak was also a most important factor. 

© most important circuit of all am- 
plifiers is the resonance or aerial circuit, 
and this should be of the very lowest 
resistance, and preferably nothing finer 
than 20 S.W.G. should be used. In con- 
clusion the lecturer stated that it was 
essential that all experimenters should 
have a sound knowledge of alternating 
currents, and that they should experiment 
with all kinds of circuits. If amplifiers 
did really amplify as they ought to ac- 
cording to theory, there would be very 
little to worry about and, therefore, 
half the interest of wireless work would 
be lost. 

The Transatlantic Station at Sorrel 
Bank, Pendleton, is now fully equip 
with a ten-watt transmitter and a 
1,000 watt set, both capable of working 
om wavelengths from 150 metres upwards. 
A four-valve set is provided for the general 
use of the members and also a six-valve 
beterodyne set for the purpose of long 
distance work. Electric lighting and 
heating have been installed and an aerial 


winter experiments. Several t 

of aerials have constructed, and 
can beraised and lowered at will, depending 
npon the particular experiments in view. 

e room is suitably equipped for all- 
night sittings, kvery convenience 
is provided against cold, and tired mem- 
bers can even turn in on the army camp 
beds provided for this purpose. Reports 
on the winter experiments wil] be pub- 
lished from time to time in all the leading 
wireless and electrical journals in this 
conntry and America. 

Hon. Sec., Y. W. P. Evans, A.M.Inst. 
R.E., 2, Parkside Road, Princess Road, 
Manchester. 


The Radio Society of Highgate.* 

The Society's headquarters have now 
been moved to Edco Hall, 270, Archway 
Road, Highgate, N.6, where all meetings 
willin future be held. The first meeting 
in these new premises took place on 
Friday, November 30th, when a lecture 
was given by Mr. J. F. Stanley, B.Sc., 
A.C.G.1., entitled ‘‘ Distortion in Valve 
Receivers.” It was shown how dis- 
tortion can and does occur in high-fre- 
quency circuits, and how the use of re- 
action increases this distortion by reducing 
the time constant of the circuit. The 
behaviour of a valve was then considered 
when acting as a rectifier, and the relative 
merits of anode rectification and grid 
rectification were discussed from the 
point of view of distortion. It was shown 
that the valve gives least distortion 
when working in such a condition as 
to give the most efficient rectification— 
a most fortunate circumstance. Low 
frequency amplifiers were next considered, 
it being explained how transformer 
amplifiers tend to give higher amplifica- 
tion on the higher notes than on the 
bass notes. The remedies for the various 
causes of distortion were indicated 
and a few hints given on how to obtain 
the maximun volume with the least dis- 
tortion. 

Hon. Sec., H. Stanley, B.Sc., 49, 
Cholmeley Park, Highgate, N.6, will 
be igre to forward full particulars 
of the Society on application. 


erected on 60-ft. masts for the purpose 
ese 


The Hounslow and District Wireless 


The Society has been very active during 
the past month. November st, 
Mr.G. G. Blake, M.I.E.E., A.Inst.P., gave 
a very interesting and instructive lecture 
on the ‘‘ Development of Radio Tele- 
graphy and Telephony.” with lantern 
slides, and a demonstration of an R.A.F. 
model, showing the action of a valve. 
On November 8th, Mr. Scot-Simmonds 
demonstrated his model, showing the 
action of a valve, which proved very 
instructive. ere 

On November rsth, Mr. A. Hinae ‘sich 


delivered a lecture om “A New Unit 
System,” later giving a demonstration 
showing the ease with which a receiver 
of any kind could be connected up. 
On November 22nd an excellent lecture 


On November 29th, Lt. H. S. Walker, 
A.M.LR.E. (a Vice-President of the 
zode delivered an instructive lecture 
on ‘ Distortion in Radio Telephony.” 
Any ladies or gentlemen in the district 
who are interested in wireless, wil] have 
particulars of membership sent them 
on application to the Hon. Sec., Arthur 
i land, 219 Hanworth Road, 

ounslow. 


Mount dao Radio Bcesarch | 


On Saturday, November 24th, Capt. A. 
Hinderlich, M.A., addressed the above 
Society on ‘‘Crystals.”” He spoke of 
their purity and the peculiarities of each, 
dealing briefly with the contacts most 
suitable, advocating where possible the 
use of gold or silver owing to non-oxidisa- 
tion. He spoke of the numerous sensitive 
“ites” now procurable, and gave some 
useful advice on crystals generally. 

The lecturer concluded with some 
remarks on carborundum, emphasising 
its great stability. 

Hon. Sec., Geo. H. Vine, 23, Melville 
Road, Walthamstow, E.17. 


Radi> Ass-<i-tion cf Irland. | 

A largely attended special meeting 
of the Association was held in the Physi 
Laboratory, Trinity College, Dublin, 
on November 2oth. An interesting and 
important lecture was delivered by the 
President of the Association, Professor 
W. J. Lyons, who dealt with ‘‘ Some 
Technical Aspects of Broadcasting.” 

Ireland, he said, might be late in the 
matter of Broadcasting, but, in the case 
of Broadcasting it was better to be late. 
Broadcasting from a technical point of 
view was not perfect. The lecturer 
that Ireland would take its place in i 
with these technical difficulties. The 
lecture was illustrated by an mteresting 
collection of slides, the whole subject 
being treated in a technical but popular 
manner. 

In concluding, Professor Lyons referred 
to the association of Ireland with the 
early phases of wireless by the work of 
Professor G. F. Fitzgerald of Trinity 
College, Dublin ; of Professor T. Preston, 
of the old ‘‘ Royal,” and the earl - 
periments of Senatore Marconi off Kings- 
town ; also the important work of Turner 
on the rate*of decay of intensity with 
prana a out Howth. 

on. ,» H. Hodgens, Radio Dept., 
Municipal Technical Institute, Kevin 
Street, Dublin. 
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OUR TRANSATLANTIC BROADCASTING 
| TESTS. 


Below we print a continuation of our list of successful participants inthe Transatlantic 
Broadcasting Tests organised by the Wireless World and Radio Review in conjunction 
with Radio Broadcast of New York. As announced, this test concluded on the morning 
of December 2nd, when an attempt was made at two-way communication. Although 
the last experiment cannot, by any stretch of the imagination, be considered a success 
(atmospheric conditions were most unfavourable), the universal opinion of British listeners. 
points to the immense interest which the experiment aroused, and no words have been 
spared by our correspondents in praise of the heroic efforts of the B.B.C. engineers 
to “ get through,” and also to hear the American signals. [In the early hours of 
Tuesday, December r1th, an individual transatlantic broadcasting test was carried out 
by WOO, the station of J. Wanamaker at Philadelphia, Pa., a speech by President 
Coolidge being transmitted on a wavelength of 509 metres. At the time of going to 
press, reports of the reception of WOO have reached us from several quarters. Mr. R. J. 
Hibberd, M.I.R.E., Hon. Sec. of the Schools’ Radio Society (Haslemere, Surrey), records 
the reception of President Coolidge’s speech, which dealt with the potentialities of 
wireless for binding together the English and American peoples, and similar reports have 
reached us from Mr. Kenyon Secretan, of Barnes, London, and Mr. H. Constable, of 
Shepherd’s Bush, London. 


Stations Type of Stations Type of 
Name and District. Heard. Receiver, Name and District. Heard, Receiver. 
W. H. Redwood, Fife, N.B. WGY ? Ralph Falows, co. Londonderry Way 2 valve 
Marconiphone. 
WOR R. W. Arnott, Monmouth WGY — 
WIZ Wm. Diggle, Blackpool.. WwGYy I—v—1 
S. W. Baker, Bournemouth oe WGY 2—-v—1 
H. T. Wright, London, N.W.4 way I—v-~—1 Herbert E. W. Nicholls, Bristol. WGY . 2—Vv—1 
J. E. Brazendale (6CU) and Geo: Steel, WGY I-—vV—-2 A. F. Paterson, Montrose, N.B.. WGyY.. 2—v—I 
Hull. H. Constable, Shepherd's Bush, London, KDKA . I-—y-—2 
E. J. Flint, Stafford ; 3 stns. (?) O—v-—-o W122. WGY 
H. W. Baldwin, Tunbridge Wells waY . — WDAP 
W. Hartley, Harrogate. . WAAD(?) I—v—r R. Jackson, Manchester WGY — 
GY J. Hunt, Ramsgate, Kent Way . — 
Miss Norrish, Penmaenmawr .. WGY(?) Mc Michael D. L. Paterson, Blackburn WGY.. I—c—1 
4 valve. D. A. Broun, Birmingham ai wGY . o—v—1 
1. H. Rudd, Hull oa WGY.. 1--v—I J. W. G. Thompson, Edinburgh WGY . — 
H. Marsden, Manchester KDKA . I—v—1 KDKA 
WGY T. Bennett, Crewe : Way... Oo—v—o 
A. E. Clay, Leeds WGY I—v—1 C. E. Markham, Leicester Way = 
Frank Leigh, Glamorg: in WGY I—v—1 
WOR S. T. Henshaw, Doncaster au GY —V—o 
H. J. Walden, Peterboro’ WGY 1-—v—I James R. Clark, Castle Douglas WGY(?) I-—-v—o 
Robt. Stevenson, Glasgow WGyYy o-VvV— 1 J. White, Hucknall, Notts. : GY 1—v—I 
A Towell, nr. Rotherham : Way I—v—o James Robbins, Grangemouth, N.B. .. WGY I—v—o 
J. L. Mitchell, Mauchline, Ayrshire WGY — Chas. F. Peach, Gt. Bridgford, nr. Stafford WGY I1—c—I 
Ralph Bates, Lincoln .. Way o-v—1 A. A. Barnes, nr. Abergavenny.. .. WGY I—v—o 
James C. Hall, Manchester WwGy I—v—I G. A. Knight, Leyton, London, E.10 .. WGY I—-v—o 
C. W. Hillier, ‘Croydon, . WGY — Lt.-Col. H, B. Prothero Smith, Newquay, way 5 valves. 
J.F. Bruce, Bedford Park, London, W4 Way o--VvV—o Cornwall WHAZ 
(retex) W. Brian Parker, Monkscaton, WGY I—v—1 
V. 1. N. Williams, Cheshire WwGyY — Northumberland. 
Jas. McIntosh, Inverness, N.B... WGY 2 valve J. F. Johnston, Altrincham .. WGY — 
WHAG(?) dual. Fred Muger.dge, nr. Rochester WGY 3 valves. 
"G. L.” East Coast, Ireland . WwGy 2—v—2 G. A. Gordon, nr. Leeds Way I -v—1 
J: B. Stradhing, nr, Newbury, Berks WGY O—V—-3 WOR f 
. J. Wiliams, Inverness, N.B. way 2 valve WIA?) 
Gecophone. F. Turer, Exeter WGY I—v—2 
Marcus G. Scroggie, pease way I—V --1 H. Jackson, Preston, Lancs WGY 3 valves. 
Alexander Kirk, Walsall. WGY I—v-—-I H. B. Courtice, Leeds .. WwGY 3 valves. 
E. A. Woolcock, Southport .. WGY I--v—2 J. A. Peoples, Gainsboro’, Lincs. WGY 5 valves 
Gordon Castagnoli, Braintree, Essex .. WGY 1---Vv—o Robt. McGill, Kilmarnock, N.B. WGY 2—v—! 
W. W. Knight, Stafford way Gecophone, 
wW. C. Hinley, Brynmawr WGY I—y--I 2 valves, 
A. P. Hudson, S. Lincolnshire.. Way I—v- 2 W. B. Broad, Kingston-on-Thames WGY 4 valves. 
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Name and District. 


W. H. L. Hurman, Banwell, Somerset.. 
Charles Wilson, Cleckheaton, Yorks . 
J. B. Stewart, Ayr, N.B. : 
M. Young, Auchterpool, Fife . 


. Comdr. W. J. Ford, Portsmouth.. 

L. H. Lomas (2HB), nr. Manchester .. 

Sir Robert C. Lockhart, Allanbank, 
Kirkcaldy. 


L. Moorhouse, Ashton-under- ears 
ie. J. Wood, Halifax. ; ; 


W. R. Erdington, Cheshire 
Wm. H. Palmer. Gorleston-on-Sea 


F. Burton, Grantham .. 
P. Richards, Haworth, Yorks . 


T. Lee, Bristol 

B. Boswell 

s. W. Lupen Brighton 

Major C Williams, 
London, S.E.12. 

Eric D. Dickson, Woking 

J. H. L. Musker, Norfolk 


Grove Park, 


Val E. Beynon, Morpeth 


C. G. Mayer, Heme Bay 
<. R. Bates, Stokenchurch, Bucks 
H. J. Coxon, Warlington z 
G.' Baldwin Banks, N Manchester 

W. H. Harding, Cardiñ a 

E. C. Stanford, Up ninster 
_A,. Lander, Canter ury . 

P. H. Battersle , Gillingham, Kent 
Jack Dohoo, ornchurch : 

. Duerth, Whitstable .. 

Edward Tarplee, Gloucester 

H. Goddard, Walthamstow 

‘Graham Hunt, Torquay 

Denis C. Welch, Bath .. ele 
Wm. S. Skinner, Dartmouth, Devon .. 
T. F. Cox, N. Devon i 
G. E. Prance, Plymouth 

F. J. Hall, London, N.W.10 

F. G. Briant, nr. Warrington a 

W. D. Watts & Son, Burnham-on- Sea.. 
Alan D. Carnes, Taunton : 
A. Towell, Rotherham .. 

Ian Stuart, Craigellachie, N. B. 

Walter T. Taylor, nr. Barnsley.. 
J. D. Craven, Selby... 

Robert Spencer, Richmond, Yorks 
H. Edmonds Hull, London, W.11 

W. K. Goodall, Hereford bee 
_J. C. Webber, Honiton, Devon.. 


J. A. M. Scobie, Oxford 


John E. Beasley, Weymouth .. 

Mrs. Edith Steer, Surbiton Hill, Surrey. . 

Bernard W. Harrison, Barnstaple 

A. ee Bruce, Stoke Newington, ndon, 
16 

J. B. Miller, Wells, Somerset . 


W. Whorton, Cannock, Staffs. 


Henry Field (6ZX), E ETE 
wW. Craven, Bradford š 


Arthur O. Milne, Margate : 

G. H. Frampton, Botley, Hants a 

C. a. Summersby, Muswell Hill, London, 
to. 

J. Heath, Farnham, Surrey 

"Amateur Constructor,” Stroud, Glos. 

P. Brassey, Chichester .. ; 

«Chas. C. Ellis, London, N.W.1. 

T. Carter, Heavitree, Exeter 


Stat ons 
Heard. 


W a 
WwGyY(?).. 
wey 


3 stns. . 


WOR 
WGY(?).. 
way... 
WGY(?).. 
way .. 
wey 


way 


KDKA 

WGY... 
WGY(?).. 
WGY(?).. 


Type of 
Receiver. 


3 valves. 
4 Valves. 
I—c—I 


. Metropolitan- 
Vickers 
valve with 
2 v. amplifier. 


.. Gecophone, 2 
valves 
power 


1—v—1 
1--v—rI 


AF lew eiling) 


o—v—I 
2—v—2 
3 Valves. 
1—c—1 
I—v—I 
3 valves. 
1-—v-—2 
1—v-—2 
I--v-—1 
i—v—1 
2-—-v—2 
1---c-——O 
2—v—2 
I--V---1 
1 -C—O 
1--vV—1 
1—c—I 
4 valves. 
3 valves. 
1~-vV-—1 


Gecophone 


2 valves. 
I--v—I 
I—v—~—I 
1- -v—o 


1 —-v-—--I 


2 valves. 


2 - 


with 
amp. 
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Stations Type of 
Name and District. Heard. Receiver. 
Hugh Kirton, Seaham Harbour -- WGY .. 3 valves. 
H. C. Hatton, Hoylake, Cheshire .. WGY .. — 
KDKA 
J. W. Allen, N. Finchley, Loudon. WGY .. . — 
W. A. Merrick, London, N.W.1 GY .. 4 valves. 
Stephenson, Bros. ay Shirebrook. . WGY(?) ~ 
A. C. Harrington, Montgomeryshire, way .. — 
Wales. 
G. Jenkins, Cambridge .. Way 3—v-—o 
P. Chant, Highbridge, Som. . Wey o—v—! 
R. V. Sinclair, Yatton, Som. .. .- Way Burndert. 
saa sah 
J. D. Acland, Allerford, Som.. : 3 walves. 
Win. Hall, Boro’ Green, Kent WGY exe 
P. Bowerstock, Portsmouth way 4 valves 
Lb 
Robt. Hughes, Sanquhar, N.B. WGY .. Mareonipbone 
V2. 
d. E. Shaughnessy, London, N.8 Way 4 valves. 
Edward M. McLachlan, Margate -. WGY nae 
Prie Got Noel C. Lorry, Crickhowell, W@Y 7 valves. 
Vales 
R. M. Bell, Hastings .. way e—vyv—i 
F. Phil. Phillips, St. Anstell, Cornwall. . Way v—0 
Wiz 
B. Gipson (SNC), Herne Bay . -. WAY I—v—1 
Edgar Smith, Coventry.. f .. WGY .. w= 
Geo. G. Vivian, Southampton. . .. WAY .. — 
“ Listener,” Croydon... ns . WGY... — 
Granville Bedford, Oldham -- WGY(?).. sey 
M. V. Renell, Kew, Surrey .. .. WGY ... 1-w-1 
. Leach, Portobello, N.B. WHAZ(?) 5 valves 
ex. F. Stedman, Leeds Wey... I—v—1 
W. T. Davies, Cowes .. : WGY(?) I1—v—-I 
A. D. Glyn Jones, co. Derry .. .. Way 4 valves. 
. W. P. Gomley, Arbroath, N.B. .. WGY(?).. Gecophone 
2-valve. 
Jas. TA Wright, Kirkpatrick-Fleming, W@Y .. Marconiphone 
V2. 
C. Shillipsen, Cheshire . . .. WGY... — 
A. Machardy, Silloth, Cumberland |. WGY(?).. I—v—o 
J. S. Hastie, Glasgow S .. WAGY .. I—v¥—1 
WEAF 
WFAM 
K. C. Zarzketsky, Helhngly, Sussex .. W@Y 3 valves. 
E. Wellstein, Zurich... .. WGY.. — 
J. C. H. Martin, Lewes, Sussex. ..- WGY .. Marconiphone 
V2and 2 L.F 
A. T. Lyon, Forfarshire, N.B. .. KSD 1—v—1 
A. W. Fawcett (Surg. Lt.), Bristol .. W@Q@Y %1—v—-2 
A. H. Walpole, London, W.12 .. .. WAGY ¥—v—1 
A. Pepper, Rothley, nr. Leicester .. WGY .. 1—oc~-1 
G. W. Gosling, nr. Boston, Lincs. Ba Y . Marconiphone 
V2 with L.F. 
W. T. Gearing, Margate Way 2 valves. 
T. Hudson, Sunderland Way Gecophone 
2-valve. 
H. R. Briscoe, Grimsby weary I—v—1 
H. W. Harris, ‘Blackburn, Lancs. way I1—v—1 
J. Barnes, Liverpool .. wear e—v—o 
Charles J. Crimmen, nr. Cardiff, Glam. W@Y § valves. 
J. R. Topham- Haynes, Petérboro .. WGY = 
Hy. Cottam, Stocks-in-BowwJand, Yorks WGY .. 4 valves. 
J. Bishop, Gt. Yarmouth a WGY .. 2—v—1 
W. A. Gill, Nottinghain .. WGY... I—v--2 
. WHAZ 
C. Buckley, Northwich .. I—v—1 
W. J. Colwell, co. Durham WGY .. 1—v—1 
A. Sutcliue, Leyland Wey... — 
G. E. Penrose, Southport f WGY .. I—v—1 
D. S. W. Pullin, London, S.E.23 WHE @—v x 
Miss E. West, Canterbury : Way I—v—o 
Edwin Blake, Cirencester way .. I—v—2 
F. J. Southwell, Hull war. Se i—vw—1 
A. Towell, Rotherham . WIZ su — 
L. C. Dove, Erith, Kent .: .. WGY(?). I—v—2 
H. J. Harvey, Plumstead sg sa 1—v—-2 
H. Crowther, Bruton, Som... Way I—v— 
R.W. Taylor and W. Hugbes, W 'arrington WaY I—v—1 
Hy. Rogers, Ilfracombe .. WGY .. Gecophone 
WIAZ a-valve. 
H. Walker, Kendal ie .. WG@Y .. 1—v—o 
A. P. MacGrory, Kintyre s .. Wey 1—v— o 
Krank E. Whiting, Bideford, Devon way 2—v— 
Dy Leicester . .. WAGY .. a 
D. Ballantyne, Glasgow A .. Way I—v—1 


This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—(1) Each question should be numbered and written on a sepirate 
sheet on one side of the paper, and addressed ** Questions and Answers,’ Editor, The Wireless World 
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise 
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same 
queries have not been dealt with before. (3) All questions will be answered through the post. Those of 
general interest will also be published. (4) Every question, except those under (5) below, should be 
accompanied by a postal order for is., or 38. 6d. for a maximum of four questions, and also the coupon . 
taken from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This coupon should uccompany the question submitted, together with a 
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact 
that a large proportion of the circuits and apparatus described in these answers are covered by patents 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patente. 

(7) Four questions is the maximum which may be sent in at one time. 


s‘ TRANSMITTER ’’ (Limpsfield) has a short wave receiver described in the issue of June 3rd, 


1922. 


transmitter in which the plate of the valve gets hot 
even when the power handled by the valve is less 
than the maker’s rating. 

The reason for the valves getting hot is in all 
probability due to the absence of a grid condenser 
and leak, and also to the incorrect position of the 
anode tap. When the valves get hot, adjustments 
should be made to the anode tap first of all. After- 
wards the grid leak should be varied for best results. 


‘*F.C.C.’’ (New Southgate) has a crystal 
receiver with two note magnifiers, and asks whether 
the loud speaker may be connected directly in the 
anode circuit. 

Instead of connecting the high resistance loud 
speaker directly in the anode circuit, or, alterna- 
tively, connecting a transformer and low resistance 
loud speaker, we suggest you use a filter circuit 
as described in the issue of July 7th. The steady 
anode current then passes through the choke coil, 
and the varying current only passes through the 
loud speaker which is joined in series with the 
condenser. 


‘“ A.W.” (Fenton) asks for the most selective 
method of tuning a two valve (1-V) receiver. 

A coupled tuning circuit should be used, the 
aerial circuit being tuned by a 0-001 uF condenser 
in series and the secondary by a 0-0005 uF con- 
denser in parallel. The reaction coil should be 
coupled to the tuned anode coil. Duolateral 
coils may be used in all four positions and the anode 
coil should be tuned with a 0-0002uF condenser. 
A table showing the numbers of coils required for 
different wavelengths was given on page 32 of the 
issue of October 3rd. 


“W.F.” (Maldon) asks for a diagram showing 
the method of adding a note magnifier to the American 


The diagram is given in Fig. 1. With “R” 
type valves a grid condenser and leak is recom- 
mended instead of the variable grid condenser 
shown in the original. If difficulty is experienced 
in controlling self-oscillation, the secondary of the 
loose coupler should be connected to the positive 
instead of to the negative L.T. terminal. 


Fig. 1. “W.F.” (Maldon).— A receiver with detector 
and note magnifier. Reaction effects are obtained by 
using a variometer in the plate circuit of the detector. 


“H.V.” (Lancaster) asks questions concerning 
the constructor’s licence. 

A constructor’s licence is granted to a pprson 
upon application, who proposes to use a home-made 
wireless receiver to receive wireless signals. The 
holder of a constructor’s licence is not thereby 
granted permission to manufacture sets. If you 
propose to manufacture receivers it will be necessary 
for you to come to an arrangement with the holders 
of the various patents involved. 
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‘*R.R.’’ (South Africa) has trouble through 
interference from a near-by power generator. 

The elimination of interference from power 
mains and dynamos is a very difficult matter. 
As the machinery causing your interference has 
an output of 50 kilowatts, we do not think that you 
will obtain any advantage by connecting condensers 
across the brushes. You might, however, try the 
following method in the receiver: (1) The use 
of a good buried earth instead of the water mains, 
if these are used as an earth. (2) The use of a 
counterpoise earth. (3) The use of an aerial only 
without an earth connection. (4) The use of a 
frame aerial if the signal strength is sufficiently 
great to allow of this. An interesting discussion 
on the elimination of interference in the receiving 
set was published in the issue: of June 30th, 
July 7th and July 14th, 1923. 
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Fig. 2. ‘*L.G.’’ (Bury). Connections of a four-valve receiver with transformer coupled H.F., 
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to the same wavelength, it generally happens 
that the effective inductance of the aerial circuit 
is reduced when the secondary circuit is coupled, 
and the tighter the coupling the greater is the re- 
duction in the effective inductance of the circuit. 
When, however, another circuit, such as the 
reaction coil circuit, is coupled with the aerial or 
closed circuits, the effective inductance may be 
either increased or decreased according to the 
phase of the currents in the reaction coil circuit. 
We would refer you to the issue of August 22nd, 
page 694, section 42; also August 29th issue, 
page 739, the column below figure 110. <A short 
explanation is there given of the effects of mutual 
induction. 

‘**R.A.G.’’ (Manchester) asks which gives 
best results, the * tuned anode ”’ or “ transformer’ 
method of H.F. coupling. 


z 
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switches to vary the number of valves in circuit. 


‘“ L.G.” (Bury) asks (1) For a diagram of a 
four-valve receiver (1-V-2) with transformer H.F. 
coupling and switches to control the number of valves 
tn use. (2) For particulars of windings for a loose- 
coupled tuner to tune to 2,600 metres. 

(1) The diagram required is given in Fig. 2. 
(2) The A.T.I. should consist of 200 turns of No. 22 
D.C.C. on a cylindrical former 6” in diameter and 
9” long. The secondary coil should be wound 
on a former 44” in diameter and 8” long, 
to slide inside the A.T.I., and should consist of 
360 turns of No. 26 S.S.C. Ten equal spaced 
tappings should be taken on each coil. 


‘*M.J.C.’’ (Wicklow) asks for an explanation 
of certain effecta observed in coupled tuning circuits. 
When one circuit is coupled with another circuit 
through placing coils close together, the tuning 
of the circuits is affected. In the case of ordinary 
aerial and closed circuits, where both are tuned 


From the point of view of amplification, there 
is not much to choose between these two methods, 
but tuned anode coupling is perhaps to be recom- 
mended on the score of simplicity. 


‘*J.B.J.’’ (Chorley) has a three-valve note 
magnifier in which the degree of amplification 
has recently fallen off. Changing the connections 
to the transformer does not produce any improvement, 
and he asks for the probable cause of the trouble. 

In view of the fact that the amplifier functioned 
properly at first, we suspect that the transformer 
windings are at fault. The resistance of the wind- 
ings should be measured and compared, if possible, 
with those of a new transformer of the same type. 
If the resistances are lower than normal, it may be 
concluded that the insulation between layers has 
broken down, and that groups of turns are shorted. 
The closed circuit so formed would account for the 
loss of energy between valves. 


Gid utth 


oa GRR RG LG LG LG LG UG HG LG HG R 


THE | 
WIRELESS WORLD 


AND RADIO REVIEW 


K THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN. 
No, 228. (voL XUI, DECEMBER 27th, 1923. WEEKLY 
A a a 
n EDITOR : 
ç HUGH S. POCOCK. 
RESEARCH EDITOR : ASSISTANT EDITOR : 
i PHILIP R. COURSEY, B.Sc., F.Inst.P., A.M.I.E.E. F. H. HAYNES. 
ry QUESTIONS AND ANSWERS DEPARTMENT : 
Cs Under the Supervision of W. JAMES. 
$ SNe Se eae 


Cin ~ CONTENTS 


PAGE 
xe Editorial a ee a ee ee ee e 
Some New Ideas in Receiver Design. By F. H. 


iC Haynes - - - - =- = 399 
Ç Short Wavelength Transmission. By W. James - 404 
The Thermionic Rectifier for Battery Charging (con- 
ie cluded). By R. L. Smith-Rose, Ph.D. - - 408 
Novel Ideas and Inventions - - - - - 411 
A ` First Successful Amateur Two-way Communication 
ofS | with U.S.A. By2KF - ~ - - - 412 
OV, Meteorological -and other European Wireless Stations 
A (Additional Transmissions) - - - - - 417 
Hp i Around the Wireless World  - - - - - 419 
ge With the Societies - - - - - - -. 423 
a Questions and Answers -~ - - - - - 425 
uC 


E EDITOR will be glad to consider articles and illustrations dealing with subjects within the scope of 


g é the Journal. Illustrations should preferably be confined to photographs and rough drawings. 

ON greatest care will be taken to return all illustrations and manuscripts not required for publucation if 
these are accompanied by stamps to pay return postage. All manuscripts and illustrations are sent at the 

W Author’s risk and the Editor cannot accept responsibility for their safe custody or return. Contributions 

EN should be addressed to the Editor, “ The Wireless World and Radio Review,” 12 and 13, Henrietta Street, 


Strand, London, W.C.2. 


SUBSCRIPTION RATES : 


20s. per annum, post free. Single copies 4d. each or post free 5d. Registered 
at the G.P.O. for transmission by Magazine Post to Canada and Newfoundland. 


ADVERTISEMENT MANAGERS: 


ER IRIRIRIR ELE LEA 


EDITORIAL AND PUBLISHING 
OFFICES : 


Bertram Day and Co., Ltd., 


12 and 13 Henrietta Street, 9 & 10 Charing Cross, S.W.1. 


Strand, London, W.C.z. 


We ek 


Telephone: Gerrard 2807-9. ° Telephone : Gerrard 8063-8. 


2 


S 


DAIAN 


of 
é 


AS 
ASBL Oe Oe Oe Oe E E S GA R AA A AAS AS AS OS 


398 THE WIRELESS WORLD AND RADIO REVIEW DECEMBER 27, 1923 


THE YEAR’S PROGRESS. 


HE Amateur can do well to reflect on the progress made throughout the year 
now closing. He may say at the outset that nothing new has been invented, 
and true nothing fundamentally new has appeared, yet developments by way 
of improvements in the practical application of ideas has given a greater 
advancement than the sighting of new themes or the observation of new phenomena. 


Many new circuit principles evolved during the year might be mentioned—the simplified 
Armstrong arrangement, the Flewelling circuit, and the application of the Neutrodyne 
principle to high frequency amphfication. The importance of the last-mentioned cannot 
be over estimated. In the straightforward neutrodyne arrangement we have a scheme for 
stabilising high frequency amplifying circuits and controlling the extent of self-oscillation. 
Although the system first described may not in itself become an entirely standard practice, 
it opens up a new road to successful receiving circuit manipulation, and draws attention to 
the importance of carefully considering the effects of self-oscillation in high frequency 
amplifiers and the necessity for introducing into the design of receiving apparatus a scheme 
for suppressing as well as stimulating self-oscillation, and in a form in which it can be 
critically controlled. 


With regard to what might be called the practical developments of the year should be 
included improvements in the design of low frequency transformers, and a better under- 
standing by manufacturers of the underlying principles. The appearance of well-designed 
variable condensers, in particular those having specially shaped plates, although by no 
means new, must be regarded as a development, and provides the experimenter with a 
component instrument almost indispensable for the critical tuning of circuits. 


Dull emitter valves mark a big leap forward in manufacturing processes, for although 
the principles of these valves have been known for some time, the putting of them on the 
market in large numbers, all exactly similar as regards characteristic, can only be the 
outcome of considerable research work in manufacturing processes. 


One observes also with satisfaction the steady fall in price of wireless apparatus, due 
essentially to improved methods of production. 


The amateur has, without doubt, taken his share in the year’s development, and in 
particular must be mentioned the astounding success achieved by way of transatlantic 
transmission and reception. These results are truly gratifying, for one has not yet forgotten 
the great surprise with which we learnt that, firstly, American amateur stations operating 
telegraphy could be heard in this country, and, next, when the American Broadcasting 
Stations were first picked up over here. Both of these occurrences are now quite 
commonplace. 


Within the past few weeks another advancement has been recorded, and already the 
claim is not restricted to one experimenter, for now several European amateur stations are 
working reliably both wavs with their confréres on the other side of the Atlantic, handling 
messages relating to their experiments with speed and absolute reliability. 


With such developments as these the amateur has so endorsed his ability as to deserve 
the almost unrestricted granting of facilities for him to proceed with the great work of 
national importance which he is undertaking, and not prompted by pecuniary gain but 
because of his love for this attractive and progressive science. 
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SOME NEW IDEAS IN RECEIVER DESIGN 


BUILDING A THREE-VALVE SET. 


Sooner or later every amateur builds a three-valve set, and in this article 


careful attention is given to considerations of design. 


The points discussed 


relating to circuit principle are all important, whilst the actual construction 


is distinctly unique. 


The article is full of information and offers many 


useful suggestions. 


Bv F. H. 


THE CIRCUIT. 


HERE is little doubt that the 
most popular of receivers is the 
three-valve set, comprising a high- 
frequency amplifier, valve detector 
and note magnifier. It has long receiving 
range, and on the average aerial should bring 
in the more important American broad- 
casting and amateur stations, which at the 


HAYNES. 


detector also, when connected across an 
inductance, produces so much damping that 
steady self-oscillation is out of the question. 
Again, to get the utmost out of the number 
of valves employed dualling is often 
attempted, but, in fact, careful observation 
shows that little or no advantage is gained. 
To cause the first valve to function as an 


amplifier at both high and low frequencies 


OM. T.+ 


taf 


OM T — 


The circuit. Reaction operates on to both aerial and anode inductances, stimulating oscillation in one coil 
and suppressing it in the other. 


present time is probably the hall mark of 
receiver efficiency. 

Economy by way of substituting a 
crystal for the valve detector is not war- 
ranted, for with its position in the circuit 
directly in contact with the H.T. lead 
it stands a chance of being rendered com- 
pletely insensitive by a potential from the 
H.T. battery, whilst to operate it through a 
H.F. transformer complicates not only the 
circuit arrangement, but the actual construc- 
tion and manipulation with regard to the 
interchanging of inductances. A crystal 


it may be said that it does both partly but 
neither efficiently. To convert a straight- 
forward set to a dual set has the effect of 
reducing the range of reception, whilst very 
much increasing the volume of normally 
strong signals, or, in other words, such a set 
should be called not a ‘““ one-valve H.F. dual 
with note magnifier,” but a “‘ half-valve H.F. 
with one and a half valves L.F.” Actually 
dual sets give good signal strength when 
oscillating and receiving a normally strong 
signal, and the action of the first valve 
should be regarded more in the light of an 
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oscillator, modulated by the detected signal 
rather than a system of simultaneous high 
and low frequency amplification. 

Boiling down the results of one’s experience 
with many types of receivers, the circuit shown 
is arrived at. The aerial is a single tuned 
circuit. A secondary circuit has its advan- 
tages particularly with regard to the elimina- 
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the aerial and closed circuits in conjunction 
with the tuned anode circuit. These advan- 
tages must, as far as possible, be gained‘ by 
some other means. A series aerial tuning 
condenser renders the circuit much’.more 
selective than the parallel arrangement, and 
this is adopted in the set under description, 
while for those who need it, an additional 


The finished instrument. 


tion of interference and giving an additional 
and critical control of self-oscillation and 
frequently a step-up of potential for operating 
the high-frequency valve, but offset against 
these advantages is the difficulty of tuning 


It is compact and simple to manipulate, 


terminal will give the parallel arrangement 
when required, a system which the pre-war 
crystal user is quite familiar with, and such 
as was adopted in many war-time instru- 
ments. The series tuning arrangement gives 
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a maximum of potential across the inductance 


and a further degree of selectivity is obtained © 


by the tuned anode circuit. 

Now, as to self-oscillation, considerable 
advantage is gained by feeding back on 
to the aerial cir- 
cuit to nullify the 
damping produced 
by resistance and 
other losses. The 
question of local 
interference may 
be set aside at 
once, for whenever 
a high-frequency 
amplifier is effi- 
ciently used, with 
or without re- 
action, the aerial 
circuit is certain 
to be energised, 
and the greatest 
degree of inter- 
ference is caused 
not when the set 
is “ howling,” or 
emitting a shrill 
note, but when it 
has that sensitive 
sound so sought 


after by the 
listener. 
Whilst aerial 


circuit losses are 
reduced by re- 
actton, a degree 
of coupling back 
between the tuned 
anode inductance 
and the reaction 
coil gives an ex- 


tremely critical 
control of self- 
oscillation, and 


can balance out 
the tendency to 
oscillate created 
by the grid-plate 
capacity of the 
high-frequency 
valve. This is 
the aim in the neutrodyne receiver, but 
with the arrangement here described it is 
achieved incidentally, and inductive as well 
as capacity feed-back is obtained by adjusting 
the relative positions of a pair of plug-in 


which are hinged together. 
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accessible, and when closed occupies a minimum of space. 
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coils, though a point of vital importance is the 
direction and disposition of the windings and 
the manner in which they are connected in the 
circuit. These details will be given later. 
Thus, the reaction coil is placed between the 
aerial and tuned 
anode cotls im a 
three-coil holder. 
Tightening the 
coupling of the 
aerial coil stimu- 
lates self-oscilla- 
tion, whilst in- 
creased coupling 
with the tuned 
anode inductance 
nullifies it, and a 
suitable balance 
accompanied by 
careful tuning can 
easily be struck 
which will give a 
‘steady and critical 
degree of oscillation 
over the entire 
range of the con- 
densers. 


ae 


if CONSTRUCTIONAL 
y5 CONSIDERA- 
$: TIONS. 


Coming to the 
actual design, such 
points are con- 
sidered, as type of 
components to be 
used, cost, weight, 
compactness and 
portability, ease 
of construction, 
convenience of 
manipulation and 
quickness of 
tuning, and such 
unique features as 


may have ap- 
The interior. Components are attached to three of the sides, pealed to the de- 
Everything is immediately signer. On the 


question of com- 
ponents there is 
considerable scope, as the market carries 
ample efficient and well-designed ap- 
paratus. Those used by the author are 
mentioned inasmuch as their dimensions 
and positions for drilling of holes, etc., 
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are given in the working drawings and are Three batten-type valve holders. 
as follows :— Two Dubilier condensers, type 600A, 
Tuning condensers, with air dielectric, 0:00025 mfds. and o-oo mfds. 
made by the Sterling Telegraph and Tele- - Two intervalve transformers by the 
phone Company, having specidily shaped Marconi Scientific Instrument Company, 
plates to give uniform tuning, and fitted mounted in cases. ; 
with verniers. Aerial circuit 0:0005 mfds., One “ Ever-Ready ” battery for grid 
anode circuit 0:00025 mfds. cells, type No. 1450. 
Three filament resistances by T. C. Two T.C.C. condensers,. each 1 mfd., 
Ball, which are verv compact, and type A and fitted with strips for mounting. 
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Scale drawing (approximate size) showing the disposition of the components. 


is suitable for use with “ R” valves on Three dozen small connectors, M.S.I. Co. 
4 or 6 volts, or “ D.E.R. ” on 2 volts, whilst One Dubilier 2-megohm leak. 

another pattern suits the 0-06 dull Six terminals. 

emitters. In order to make the set compact it is 


Two telephone jacks, with a pair of necessary to limit the area of the front panel 
break contacts for switching off the*fila- to only just those componets which need to 
ments when the jack is removed, Edison be ebonite mounted for insulation and those 
Bell. which are operated when tuning. To obtain 

A Burndept three-coil holder which is the maximum interior space, the height, 
geared, gives critical adjustment, and does width and depth should approximate a cube. 
not allow the heavy coils to fall when the To effect this the component parts are 
holder 1s mounted on the top of the set. mounted on three faces of the box, which are 


E 


' licensed amateur transmitter in Italy. Tests 
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substantially hinged together, and vacant up by apparatus projecting from another, 
spaces presented behind one face are taken and hence the entire space is filled. 
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Dimensional drawing of the panels to which components are attached. Left: Top and underside of top panel. 
Right upper figure : Ebonite front panel. Lower: Back panel. Drilling: A, 1” dia. ; B, }” dia. ; C, 7/16” 
dia.; D, }” dia.; E, }¥ dia.; F, 5/32” dia.; G, 5/32” dia. and countersunk for No. 4 B.A. screws ; 
H, ¥ dia. x 3/16” deep on underside; J, tapped No. 4 B.A. X 3/16” deep on underside; K, tapped 
No, 4 B.A. x ¥ deep, centrally in edge of panel; L, tapped No. 7 B.A. x 3/16" deep on underside. 


(To be concluded.) 


ITALIAN AMATEUR TRANSMIT- 
TING STATION. 


It is interesting to watch the progress 


p ws 
A 


made by experimenters on the continent. F y = RRO TARN — 
The apparatus showr is operated by Giulio [Pie A me € a. 


Salour, and the station is situated in Venice. 
We understand that this station is the only 


are at present taking place daily from 8 to 
9.30 G.M.T. on a wavelength of 200 metres. 
Reports of the reception of these transmis- 
sions will be welcomed. 


IMT. The valve is a 250 watytypeof -Frech manufacture. 
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SHORT WAVELENGTH TRANSMISSION. 
THE MASTER OSCILLATOR SYSTEM. 
By W. JAMEs. 


N most valve transmitters, the valve 
is excited by transferring a little of the 
plate circuit energy to the grid circuit 
by capacity or magnetic coupling. In 
the master oscillator system, the power 
valve is excited from an oscillator which is 
capable of generating enough power to meet 
the losses in the grid circuit of the power 


valve. The oscillator must also, of course, 
A B 
Fig. 1. Explaining the master oscillator transmitter. 
pe Amplifier. 


= Oscillator. 


supply the power necessary to excite its 
own grid circuit and make good the losses 
in its own circuits. 

Referring to Fig. 1, A represents a power 
valve with the associated tuning circuits. 
B represents an oscillator, which is connected 
to the grid or exciting circuit of the power 
valve. The power valve circuit is shown 
in more detail in Fig. 2. The power valve 
is represented by V,. The plate circuit is 
connected to a source of high voltage, HT, 
through the air core choke coil, Ch}. The 
portion of the plate circuit carrying oscillating 
currents consists of the blocking condenser 
C,, which is connected to the inductance 
coil L, at tapping T,. The earth end of 
L, is joined to the filament heating battery. 
The aerial circuit consists of the aerial, 
that part of coil L, between the tap T, 
and carth, and the earth or counterpoise. 

The exciting circuit is represented by the 
coupled coils L} and L,, and the generator 
of radio-frequency energy H.F. 


1.—THE CHOKE COIL. 

The function of the choke coil, Ch, is 
to prevent the radio frequency energy 
from passing out to the plate voltage supply, 


Fig. 2. 


to negative H.T., and the filament battery. 
Any radio frequency energy which might 
flow in this circuit contributes nothing to the 
aerial current, and jis therefore waste. 
It merely causes a larger drain on the plate 
voltage source and a heating of the valve 
plate, and consequently a reduction in the 
efficiency of the valve as a converter of 
high voltage direct current (or alternating 
current) into radio frequency currents. If 
there were no choke coil, probably there 
would be no oscillations generated, because 
the supply would in effect short-circuit 
the valve. 

For 200 metre transmission, using a small 
power valve such as a Io or 20 watt, this coil 
may be about 350 turns of No. 30 D.S.C. 
wound on a tube 3 ins. in diameter. It is 
sometimes found that results are better, if 
this coil is tuned to the frequency of the 
radio frequency circuits. However, it is not 
recommended that a tuning condenser should 
be used, because it adds another adjustment 
and its use may be troublesome. 

The insulation of this coil should be 
carefully attended to. Apart from its being 


The amplifier, or power circu 
Ch, = 350 turns of No. 30 D.S.C., "3 inches dia- 
meter. 
C, = 0:0005 uF to 0-002uF. 
L, = 10 or 12 turns of No. 12 bare copper wire 
or strip, 8 inches diameter, and 30 turns of 
No. 20 D.C.C., 5 tnches in diameter ; or, 
35 turns of No. 12 copper wire or strip. 
L, = 20 turns of No. 20 D.C.C. 5 inches in 
diameter. . 


at high potential to earth, which is obvious 
from the figure, a considerable radio- 
frequency voltage may be generated across it. 
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It will be clear that a coil with a small 
inductance (nearly 4,000 »H), such as this, 
will offer negligible impedance to currents 
of speech frequency which may pass through 
it when a modulator is connected. 


2.—THE CONDENSER C}. 


The stopping condenser C, is for the 
purpose of breaking the circuit: plate, 
T,, L,, and filament, so far as the direct 
current plate voltage is concerned. If 
it were not used, the plate voltage supply 
would be short-circuited. On the other 
hand, its use does not hinder the flow of 
radio-frequency currents in the above circuit. 

The capacity value is not critical, and may 
be between 0-0005 and 0-002pF. 

The full plate voltage is across this corf- 
denser, so that it should be well made, and con- 
structed to withstand three or four thousand 
volts. Ordinary receiving condensers will 
not do. The fact that this condenser is 
connected in a circuit which carries high- 
frequency currents, means that the condenser 
must be well made, and capable of with- 
standing a direct current pressure several 
times greater than that of the plate circuit 


power supply. 


3.—THeE Tap, T. 

The tap, T,, is called the anode tap, and 
It is made variable so that the coupling 
between the plate circuit and the aerial 
circuit may be adjusted. Varying the posi- 
tion of the tap changes the coupling. 

If the tapping is made low down on the 
coil L,, near the earth end, an excessive 
current may flow in the plate circuit, and 
heat up the valve. 

If the tapping point is raised, so that 
a larger portion of the coil L, is included 
between the point T, and earth, the plate 
current falls off. 

There is one adjustment which gives 
maximum efficiency, that is, best ratio 
of aerial current to plate feed current. 
It is not worth while lowering the anode 
tap, to gain a small increase in aerial 
current, at the expense of a propor- 
tionately larger plate feed current. Apart 
from the reduced efficiency, there is the 
possibility of damage to the valve through 
the plate becoming hot. 

The anode tap adjustment should always 
be very carefully made. 
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4.—Coir L. 

This coil may be divided into two portions; 
that required by the plate circuit, included 
between T, and earth, and that portion in 
the aerial circuit, T, and earth. 

The inductance between T, and earth 
should be designed so that its losses are 
as small as possible. Any losses in the 
coil here cause a reduction in the efficiency 
of the aerial circuit. 

The value of the inductance between T, 
and earth is decided by the wavelength. 
When a condenser is connected in the acrial 
circuit for the purpose of reducing its wave- 
length, the tuning inductance may be about 
I0 or 12 turns, 6 ins. in diameter. The coil 
should be very carefully wound with heavy 
gauge copper, preferably strip. For small 
power sets, bare No. 12 gauge wire, with 
the turns spaced about } in. apart is satis- 
factory, but it is better to use copper strip. 

The insulation should be carefully attended 
to, and no more material than is essential 
for mechanical strength employed in the 
former. A former of skeleton construction, 
with grooves to retain the wire or strip, 
is preferable. 

Many will prefer that L, shall be in the 
form of a single coil. In this case, the coil 
should be wound with 30 to 35 turns of the 
heavy gauge wire. 

The portion of the coil between T, and T, 
only carries the relatively small plate current, 
and if desired, may be wound with a small 
diameter wire, such as No. 20 or 22 D.C.C. 
Therefore, if it is preferred touse two coils, one 
providing the aerial tuning inductance, and the 
other the plate circuit inductance between T, 
and T,, concentrate on securing the lowest 
loss coil for the aerial circuit, and then use 
a coil of finer wire connected in series, and 
coupled with the aerial coil, for the plate 
circuit. When the aerial coil is 6 ins. in 
diameter, the plate coil may be ‘about 5 ins. 
in diameter, with about 30 turns of No. 20 
or 22 D.C.C. placed inside, at one end of 
the aerial coil. 

It is convenient to make the contacts 
T, and T, with clips, and if the coil is con- 
structed so that it stands upright, it 1s an 
easy matter to obtain fine adjustments 
by placing the clips on any part of the wind- 
ings. In general, there is no necessity to 
make adjustments of the anode tap T, 
to closer than one turn, but when a fixed 
aerial condenser, or_none at all is used, 
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there is a decided advantage in being able 
to critically vary the amount of inductance 
in the aerial circuit. 

Sometimes it is found convenient to con- 
nect a well-insulated: variable condenser 
between T, and earth. This reduces the 
inductance required in the coil. The con- 
nection is not greatly to be recommended. 


5.—THE GRID CIRCUIT. 

The grid circuit contains a coupling coil 
L,. It is shown coupled to the source of 
radio-frequency oscillations, H.F. through 
the coil L}. When oscillations with a given 
frequency, are generated by the H.F. 
generator connected to coil I}, oscillations 
are induced in the coil La. The magnitude 
of the oscillating voltag’s induced in the 
grid circuit of V, may be varied by changing 
the coupling. The generator must supply 
sufficient power to supply the losses in its 
own circuits, and the grid circuit of Vj. 
In any case, when a valve is used as the 
source of H.F. oscillations, it will in general 
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Fig. 3. The oscillator connections. 
Ch, =- 350 turns of No. 40 D.S.C., 3 inches in 
diameter. 
C, = 0:0005 uF to 0:002 uF. 
La = 35 turns of No. 18 bare copper wire, 
6 inches in diameter. 
C; -- 0-0005 uF, well insulated. 


C, = 0-002 uF. 

R, = 10,000 to 15,000 ohms. 
be satisfactory if it is rated at about 
5 to 10 per cent. that of V}. 

The coil may consist of a winding of 
No. 20 D.C.C. Generally about 20 turns are 
required. The coil should fit inside coil L}, 
which ts 6 ins. in diameter (section 9). 
6.—OPERATION. 

When the aerial circuit is tuned to the 
frequency of the oscillator B, the circuit 
A operates as an amplifier of the oscillations 
apphed to its grid circuit. The frequency 
of the oscillations is determined principally 
by the constants of the master oscillator. 
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Changes in the constants of the amplifier 
tuning circuits do not change the frequency 
of the oscillating energy to any great extent. 
The operation will be more, fully dealt with 
in a later section. 


7.—THE OSCILLATOR, B: 

A convenient method of generating oscilla- 

tions is shown in Fig. 3. The coil L, has 
tappings taken, as shown, at T, for the plate 
circuit, T, for the filament, and T, for the 
grid circuit. The condenser C, is connected 
across the inductance to tune it to the 
frequency required. The frequency is de- 
termined by the position of T, and T, as 
well as the condenser C. Condenser Cs 
is the stopping condenser, and Ch, the 
radio-frequency choke coil. 
e An oscillator of this sort is called the 
Hartley oscillator, because the connections 
were suggested by R.- Hartley, of the 
Western Electric Company. 


8.—THE CHOKE COIL AND STOPPING CoN- 
DENSER. 

The function of the choke coil, Chg, and 
stopping condenser, C}, was described in 
sections I and 2. Because the oscillator 
valve may be a much smaller valve than the 
amplifier valve, working off a lower plate 
voltage, we may use a choke coil wound 
with fine wire, and the condenser need not 
be built to withstand such a high voltage. 
A suitable choke coil would have 350 turns 
of No. 38 or 40 D.S.C. wound on a tube 3 ins. 
in diameter. | 

The stopping condenser should have a 
capacity of between 0:0005 and 0-002#F, 
and be able to withstand about 1,000 volts. 


g.—INDUCTANCE. Lg. 

This inductance may consist of 30 to 35 
turns of wire wound on a former 6 ins. in 
diameter. When a receiving valve is used 
in this circuit, results will be satisfactory’ 
if the coil is wound with No. 18 bare wire, 
with the turns spaced about } in. apart. 
If a skeleton construction former is used 
the losses will be lower, and it is easier to 
properly adjust the circuit by placing the 
clip contacts at any part of a turn. 
10.—CONDENSER Cs. 

The purpose of the variable condenser Cg 
is to tune the coil L,. Some may prefer to 
use a fixed condenser here, and to rely upon 
the adjustments available with the tappings 
T3, T4 and T5. It is, however, an advantage 
to employ a variable condenser. 
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If a condenser were not used at all, it 
would be necessary to employ a larger 
coil L,, and the valve would not operate so 
easily as a generator. 

The condenser may have a maximum 
capacity of 0-o005zF. It must be built to 
withstand a voltage several times greater 
than the valve plate voltage. For this 
Teason, it is convenient to employ a fixed 
condenser, shunted with a variable con- 
denser having a few plates well spaced. 
11—THE GRID CONDENSER AND LEAK. 

The function of the grid condenser C,, 
and leak Rg, is to provide the grid with a 
suitable mean negative potential with respect 
to the filament. The values, in general, 
are not critical. Good average values are 


A 


+ $000000 


Fig. 4. 
15,000 ohms. 


0:002uF, and 15,000 to 10,000 ohms. Some- 
times a resistance so low as 5,000 ohms is 
satisfactory. 

The grid condenser should have a mica 
diclectnic, and when a small power valve, 
or a receiving valve, is used in the circuit, 
a good receiving fixed condenser is satis- 
factory. 

The grid leak may be constructed by 
winding a bobbin with No. 44 D.S.C. re- 
sistance wire, such as German silver or 
Eureka; No. 44 German silver wire has 
a resistance of 40,000 ohms per 1,000 yards, 
and Eureka, 83,600 ohms per 1,000 yards. 
When using larger valves, sometimes a grid 
leak in the form of a bobbin will burn out. 
For this reason, many prefer to wind the 
wire upon a strip of mica, and this con- 
struction has the additional advantage 


The combined oscillator and amplifier. Values as above. 
* = Choke coil, 200 to 300 turns of No. 40 D.S.C., 2 inches tn diameter. 


THE WIRELESS WORLD AND RADIO REVIEW 407 


that taps may be easily made. It is always 
an advantage to provide several taps. 

The adjustment of the grid leak is im- 
portant, because it decides to some extent 
the efficiency of the valve. If the grid leak 
is given a high resistance, the output is, in 
general, lowered, although the efficiency is 
increased. The output may be brought 
up to the desired value again by raising the 
plate voltage. Increasing the resistance 
also reduces the filament current required 
for oscillations. 
12.—THE COMPLETE CIRCUIT. 

The complete circuit of the master oscilla- 
tor transmitter is given in Fig. 4. It con- 
sists of the amplifier of Fig. 2, and the oscilla- 
tor of Fig. 3. 


OHT 


C, = 0:002 uF. R, = 10,000 to 


To the amplifier grid circuit we have added 
the grid condenser and leak C, R,. These 
are, of course, essential components. 

The grid condenser may have a value 
of o-002uF, and the leak a resistance of 
15,000 to 10,000 ohms, or even lower, 
depending on the valve V, and the value of 
its plate voltage. The leak should be con- 
structed as in section Ir above, but with 
No. 40 D.S.C. resistance wire. 

It may be necessary to connect a high 
frequency choke coil in the grid leak wire 
at the point marked by a star, to prevent 
too much current flowing in this circuit. 
Two or three hundred turns of No. 40 D.S.C. 
wire may be wound on a 2-in. diameter 
tube and connected here. 


(The addition and construction of a modulator for 
telephony will be described in the next issue.) 
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THE THERMIONIC RECTIFIER 
FOR BATTERY CHARGING. 


By R. L. SmıtH-Rose, Pu.D., M.Sc., D.I.C., A.R.C., A.M.LE.E. 


(Concluded from page 378 of previous issue.) 


iI—Some Experiments on a Tungar 
Rectifier .* 


It will be interesting to give here some 
results which have been obtained upon one 
of the smallest size, a half-wave rectifier 
capable of charging three cells at 2 amperes, 
or eight cells at 0°75 ampere, and interme- 
diately. The rectifier set is compactly made 
up in a sheet metal case, about 8 ins. high 
by 6} ins. square, weighing about Io pounds ; 
this box contains the Tungar bulb with 
screw socket receptacle, a 3-ampere fuse 
also in a screw socket receptacle, and a 
reactance or auto-transformer wound on a 
single rectangular closed iron core. The 
diagram of connections of the set is given in 
Fig. 5, illustrating the mode of tapping off 
from the reactance to the cathode and battery 
leads respectively. 


(a) OPERATION TEST. 

A performance test was carried out by 
connecting the rectifier set to its normal 
supply of 115 volts 50 cycles alternating 
current. With the reactance only connected 
in circuit, the consumption was I watt, and 
with the bulb inserted but no output current 
taken, the consumption rose to 20 watts, 
and the effective D.C. voltage across the 
charging leads was 11-0 volts. Commencing 
with 1 cell, a gradually increasing load of 
accumulators was connected direct across 
the charging leads and the input and out- 
put measured in each case. | 

The output current was observed simul- 
taneously on a soft iron A.C. ammeter and 
also on a moving coil D.C. instrument, 
these giving the R.M.S. and mean values 
respectively of the charging current supplied 


* In view of the article on the Tungar Rectifier, 
published during the preparation of the present 
paper (see A. Rushton: The Wireless World and 
Radio Review Vol. XI, p. 540, 1923), it is hoped 
that these experiments provide sufficient new data 
to warrant their publication here. 


to the battery. The D.C. meter readings 
were found to give good agreement with a 
moving coil wattmeter inserted in the out- 
put circuit and the readings of these in- 
struments have accordingly been utilised 
in the determination of output energy and 


efficiencies. The average value of the output 


current ranged from a maximum of 2:02 
amperes to zero, as the voltage of the 
battery on charge was increased from 0 to 
31°0 volts. The actual variations in current 
for increasing battery voltage are shown in 
Fig. 6, and this illustrates the somewhat 
irregular characteristics which the set 
possesses at times. This variation only 
occurs, however, when the load is changing, 


Diagram of connections for a complete 
Tungar rectifier. 


Fig. 5. 


as will be shown later from the continuous 
running test. 
The same diagram also gives the output 


watts and efficiency curves for the set. 


The output has a maximum value of 12°5 
watts when charging a battery of eight to 
nine cells at 18 volts, the efficiency then 
having a maximum value of about 34 per 
cent. In considering this figure, it should 
be remembered that with this set only onc 
half of the alternating current wave is being 
rectified, and that a full-wave rectifier set 
using either a double-anode bulb or two 
single-anode bulbs, would probably have a 
much higher efficiency. 
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(b) STATE OF VALVE DURING OPERATION. 

With the set connected up to the correct 
supply voltage, there is a very noticeable 
increase in the brightness of the filament 
when the charging circuit is completed, 
due to the increased current through the 
reactance, and hence ikae the filament. 


è . 
o 
-0 . = 


CURRENT IN AMPERES ——— 


OVERALL EFFICIENCY °% — 


VOLTAGE OF BATTERY ON CHARGE 


Peg. 6. Operating charactertstics of Tungar 
rectifier. 


When the charging current from the rectifier 
exceeds one ampere, a vivid purple glow, 
due to gas ionisation, is seen inside the bulb 
surrounding the anode. The persistence of 
this ionisation is very marked and a simple 
experiment showed that once it has com- 
menced, the heating current through the 
filament may be cut off, and the set will 
still remain in operation, the filament being 
maintained at a bright white heat under the 
bombardment of the positive gas ions driven 
towards it. 


(c) Continuous TEST. 

In a running test, the rectifier was set 
to charge a 16-volt battery continuously 
for a period of seven hours. Only slight 
variations in output current were observed 
during the test, the general result being 
that the charging current fell from 0-96 
ampere to 0-72 ampere, the battery voltage 
meanwhile rising from 15:3 to 16-4 volts. 
‘In this test, the output of the set was 12-15 
watts, and the overall efficiency 30 per cent. 

After the set has been in operation a 
few minutes, the bulb becomes very hot 
and during the seven hours’ run a maximum 
temperature of 65°C was recorded at a 
distance of one quarter of an inch from the 
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bulb; the temperature of the outside of 
the case meanwhile rising to 34°C. 


(d) OSCILLOGRAPH RECORDS ON RECTIFIER. 

In Fig. 7 oscillograms are shown of the 
primary current to the rectifier, (A) with the 
valve filament incandescent, but no output 
current taken ; and (B) with’ the set charging 
a 24-volt battery at 0-26 ampere. 

In the latter case an oscillogram was also 
taken recording simultaneously the P.D. 
between anode filament of the valve and 
the current passing through the valve into the 
battery. This record is reproduced in Fig. 8, 
and it shows firstly that the rectification 
is practically complete, and secondly that 
no current passes through the bulb until the 
P.D. between the electrodes is g°1I volts, 
and that this suddenly drops to zero with 
the commencement of the current. The 
subsequent effective charging voltage is, 
at the maximum, about 5 volts above that 
of the battery (24 volts). This agrees fairly 
well with the result obtained above, that the 
voltage drop along the portion of the react- 
ance connected to the charging leads is 
about 31 volts, when no snatene current 
is passing. 


(e) CHARACTERISTICS OF THE TUNGAR VALVE. 

The resistance-current curve of the Tungar 
valve cathode as determined from direct- 
current measurements is shown in Fig. 9, 
this representing a normal characteristic of 
a tungsten filament in a gaseous atmosphere. 


A Dn AAA OEE ra ave 


| 0-98 AMP 

pA A Ae A A a ape 
Fig. 7. Osctllograms of input current to rectifier : 
A. Battery disconnected ; supply = 115v. 50 cycles. 


B. Battery on charge receiving 0'26 ampere at 
24 volts. 


With the filament heated by a steady 
current, no current passes between the anode 
and the cathode (filament) until the potential 
difference between these reaches about 
II-3 volts, the actual value depending upon 
the temperature of the cathode. With the 
commencement of current flow through 
the valve, the P.D. between anode and 
cathode falls rapidly, finally attaining a 
steady value at about 9 volts (Fig. ro). 
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When the filament is initially heated 
and the anode voltage is sufficiently raised 
to pass a current of 1-3 amperes through 
the valve, the filament current may be cut 


1 VOLTS O VOLTS 


63:7 VOLTS 
ee SEA 


Fig. 8. Tungar Rectifier charging 24-volt bvttery at 
0:26 ampere from supply at 115 volts 50 cycles. 
A. P.D. anode to filament. 
B. Output current to battery. 


off, and the valve continues to pass the anode 
current, which may be varied from 0-65 
up to g:O amperes, the anode potential 
meanwhile falling from 15°2 to I1-0 volts. 
The filament in this case is maintained at 
a bright red and sometimes at a white heat, 
and for the larger currents the bulb is filled 
with a vivid purple glow. The characteristics 
of the valve under the above conditions 
are shown in Fig. ro. It will probably come 
as a surprise to many valve users to observe 
that a small valve only two inches in diameter 
can pass an anode current of g amperes 
in a normal condition. 

The above diagram well illustrates the 
steep negative characteristic possessed by 
the anode circuit of this gas-filled valve. 
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Fig. 9. Resistance-current characteristic for fila- 


ment of Tungar valve. 


This property has been applied to give a 
new form of oscillation generator, connecting 
a resonant circuit in shunt to the bulb in 
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a manner analogous to that of the Duddell- 


Poulsen arc.‘ 


In a later experiment it was found that 
the passage of anode current through the 
valve could be maintained without filament 
current, when an alternating voltage was 
applied between anode and filament. The 
filament was first heated up with about 
7 amperes direct current to start the anode 
current through the valve. When this 
current, reached a value above 0°5 ampere 
it -continued to pass when the filament 
current was cut off. The appearance of the 
valve was similar to that when using direct 
current, although the filament appeared to 
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P.D. ANODE TO FILAMENT IN VOLTS. 
5 


CURRENT ANODE TO FILAMENT IN AMPERES. 


Fig. 10. Anode current characteristics of Tungar 
valve with and without filament current. 


be much whiter. This phenomenon illustrates 
the persistence of ionisation in the valve 
as mentioned under (b) above. 

Fig. II is a copy of an oscillogram taken 
of the anode voltage and current of the 
valve when operating under these conditions. 
This is essentially similar to that reproduced 
in Fig. 8 and shows that the anode current 
is perfectly rectified with a peak value 
of 5:I amperes. 


(f) ConcLUSIONS. 

It is hoped that these results will serve 
to demonstrate the utility of this type of 
rectifying set for the charging of both high 
and low tension batteries of accumulators, 
and particularly for those in isolated positions 


4 British Thomson Houston Company. Britosh 
Patent, 103,047/1917. 
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Fig. 11. Odscillograms of rectsfier operating on 
50 cycles. A.C. supply with no filament current. 
A. P.D. anode to filament. 
B. Current, anode to filament. 
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where compactness and fool-proofness are 
more important considerations than a very 
high efficiency. If the fluctuating current is 
undesirable this can be reduced to a steady 
current with a very slight superimposed nipple 
by using a full-wave rectifier with suitable 
smoothing condensers and choke-coils. No 
information was obtained as to the life of 
the Tungar valve, but 3,440 hours working 
has been recorded for a 6-ampere 75-valt 
bulb, although this is probably in excess 
of the average life under normal conditions. 


NOVEL IDEAS AND INVENTIONS. 


Abstracted by Puitip R. Coursey, B.Sc., F.Inst.P., A.M.LE.E. 


Soft Valves Having ‘‘ Hard ’’ Charac- 
teristics. 

When gas is present in a'valve the valve 
characteristics are altered by reason of 
the ionisation set up in the gas by the 
electrons moving through it. The longer the 
paths through which the electrons move, 
other conditions remaining the same, the 
greater will be the ionisation set up. Hence 


Fig. 1. 


by making the electron paths extremely 
short the effects of gas in the tubes becomes 
much less important, and it is possible to 
retain the desired characteristics of hard 
valves—t.e., lack of ionisation—even though 
a considerable amount of gas is present.* 


* British Patent No. 195691, by E. Y. Robinson. 


_ socket. 


It may be recalled that a somewhat 
similar principle has been made use of to 
produce rectification of an alternating current 
by making the gap very short between the 
electrodes in a partially exhausted tube, 
thus avoiding ionisation of the gas. 


Combined Frame Aerial and Radio Set. 


To facilitate the mounting and use of a 
frame aerial, ` particularly for broadcast 
reception, the frame may be made an 
integral part of the table on which the radio 
receiver is mounted.* The arrangement is 
sketched in outline in Fig. I. 


Mounting Flat Coils. 


A method of mounting 
flat coils is sketched in 
Fig. 2. It consists of an 
insulating rod D, to which 
is secured by a bolt B, 
the holder A, so that the 
coil C is clamped between 
the two.t This holder may 
be fitted with terminals to 
which the ends of the 
winding may be joined and 
with plugs for fitting into 
a standard coil holder 


* British Patent No. 195310, by P. Hemar. 
dinquer (Paris). 

t British Patent No. 195134, by G. H. Moody xad 
H. D. Butler. 
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FIRST SUCCESSFUL AMATEUR TWO-WAY 


COMMUNICATION 


WITH U.S.A. 


By 2KF. 


T last, after many nights of 
listening and many unsuccessful 
attempts between amateur stations 
in the two continents, two-way 
working between London and Hartford; 
- Conn., the headquarters of the amateur 
organisation, “the A.R.R.L.,” .has been 
accomplished. 

The luck of being the “first” Englis 
station to effect two-way communication 
has fallen to the ‘‘ South,” and British 2 KF, 
Merton, S.W., has the honour of being the 
first station to effect and maintain commu- 
nication for 2} hours, the test ending in full 
daylight, at 830 am. G.M.T., on 
December 8th. 

The honour of being ‘the first amateur to 
establish direct two-way working falls to 
French 8 AB, M. Leon Deloy, of Nice, 
to whom I am indebted for having 


arranged matters, and who put the American 


The transmitting and 
receiving equipment 
at French 8 AB. 


station into touch with me. §8AB has 
been working American 1 MO now for some 
days, and the stations appear to have no 
great difficulty in effecting communication 
after the first call or so. bi 

During the past year or more amateur 
stations in England, France and Holland 
have had little difficulty in receiving American 
stations under favourable weather conditions, 
but although many English transmitting 
stations have attempted to raise the Ameri- 
cans, no reply has been received and no 
reports of reception have reached us here. 

The best performances last year during the 
tests, excluding the special station of the 
Radio Society of Great Britain (5 WS), 
which got across on two nights, were those 
of 20M and 2 SH, who were both heard 
just a few hundred miles off the American 
coast. 

Experimental station 2 KF has recently 
followed the tests 
between F 8 AB and 
American 1MO on 
several nights, or 
rather mornings, and 
finally called F 8 AB 
and asked to be put 
into touch with the 
U.S.A. station if pos- 
sible. To this request 
F8AB kindly com- 


ll 
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plied, and informed the Hartford station of 
G 2 KF's wavelength and note. 

Al MO then called G 2 KF and gave the 
“K” signal, but did not receive the British 
station until he had called twice. 


At approximately 5.45 a.m., G.M.T., 


A 1 MO first received G 2 KF, and gave him 
the O.K. signal, wishing him good morning, 
and opening up with, “ Some more amateur 
history in the making. This is first two-way 
working with Great Britain. Here Warner 
ATUS URA?” 

After this there was slight ORM on the 
American side, but within the next few 


The first British Station to effect successful two-way working with America. 
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he was quite used to it, and wanted to know 
if the operator at 2 KF was also, He was 
told the inevitable. 

The American station then reported the 
signals from this side as gradually increasing 
in intensity, and, although they were not 
loud, were comfortably readable to him, and 
steady, with no fading at all. This point 
seems very remarkable indeed, and he said 
so. As day broke on this side the signals of 
G 2 KF became stronger to the U.S. station, 
and this increase continued until it was full 
daylight, when the climax was reached, and 
slowly—very slowly —both stations began to 


Mr. Partridge’s station 


worked American 1MO on the morning of December 8th. 


minutes 2 KF was being received well with 
no call for repetition of transmissions. 
Messages of an experimental nature regard- 
ing power and aerial current were then 
exchanged, and then A 1 MO gave the British 
station messages of congratulation for 
Mr. H. S. Pocock, of the Wireless World and 
Radio Review, Mr. W. Burnham and Mr. P. R. 
Coursey, who is arranging the tests this year, 
from Messrs. Schnell and Warner, of the 


ARE. LE. 


The operator of 1 MO was Mr. Warner 
himself, and he jokingly mentioned that he 
would have to go to business without 
having had any sleep, but remarked that 


fade out. However, the two stations did 
not lose touch until about 8.30 a.m., when 
the American could not read G2 KF, 
although reception went on here until the 
last message came over at 8.27, when A 1 MO 
said, ‘Going now O.M. very ORZ; this is the 
end of a wonderful night. Good-bye,” and 
after this, until 8.38, only a few letters here 
and there were received, and finally the 
signals became ‘inaudible, and these two 
stations 3,500 miles apart, using amateur- 
made gear and very small powers, lost touch 
with each other. 

The receivers used at both stations were, 
strange to relate, almost the same, each 

Cc 
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Aerial of 2 KF 


using two valves—one detector and one L.F. 
—and to the English station’s query about 
multi-valve super sets, 1 MO replied, “ Keep 
the supers.” The American was most 
anxious to maintain communication to the 
very end, and asked 2 KF to “ stay till 
fading out, which he did at 8.25 a.m. 
British 2 SH was working at the time, and 
several times 2 KF asked A 1 MO to listen 
for his signals, but, owing ‘to some trouble, 
Mr. Hogg was unfortunately not successful 
in reaching Hartford. During one period of 
the transmission a fowl from a neighbouring 
run flew over on to the wires of the counter- 
poise, which came into contact with some 
damp woodwork, causing the aerial ammeter 
to jazz somewhat, and 1 MO was asked to 
wait a minute, the operator this end rushing 
out and persuading the offender to move 
with the aid of a few half bricks and things ! 

It was very remarkable that communica- 
tion should have been possible for such a 
long period, and more remarkable still that 
A 1 MO should have reported signals from 
2 KF as being stronger than those of the 
American Pacific Coast stations. 


No special arrangements had been made 
by the British station, and the aerial current 
was only 1°8 amperes. The American was 
radiating 2'5 amperes, with an input, 
according to his own statements, of 400 watts. 
The equipment at 2 KF is entirely of amateur 
construction, and the circuits on both trans- 
mitter and receiver are being constantly 
changed from time to time. 

No specially arranged test was being 
carried out at the time, and the whole affair 
was entirely impromptu. 

The receiving apparatus used was an 
ordinary detector and 1 L.F. set, using a 
vario-coupler type of tuner, which is always 
in use at the station, and. covers all wave- 
lengths from 100 to 1,100 metres, having, 
of course, “ dead end”’ switching arrange- 
ments. ° 

The valves employed were two D.E.3's, 
with about 60 volts on the plates, which is 
ample for all purposes. 

The transmitter was the usual 1 D.H. 
circuit loosely coupled to the aerial, and the 
valve employed was a Mullard 0-150, which 
has been re-filamented by the makers, and 
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gives exceptionally good results. The high 
tension supply is obtained from a 1,500 volt 
Mackie generator, driven by a $h.p. D.C. 
motor by a belt coupling. The house and 
wireless cabin are supplied with 100 volts 
D.C. from a bank of D.P. storage cells, and 
these in turn are charged by an Austin petrol 
generating set such as is used at Croydou Air 
Station for W/T purposes. The type of 
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Aerial system of 2 KF. 


coils used for transmitting are, perhaps, 
rather out of the common run, and are wound 
on six ebonite arms arranged in the form of a 
star, mounted on a slab of ebonite. The 
arms are slotted, and the wire is wound in the 
slots. Three such cells are used, and are 
mounted on hinges so that they swing open 
like the pages of a book, this method of 
coupling permitting very critical adjustments 
to be made. 

The arrangement was first used in a 
service crystal receiving set, and from this 
type of receiver the writer obtained the idea. 
It is interesting at this point to note that at 
the time of these tests the aerial coil and 
grid coil were wound with thin D.C.C. wire, 
as some experiments had been carried out 
on the previous evening, and they had not 
been changed. The arrangement will, of 
course, remain unaltered for the present at 
least, the reason being obvious. 

The aerial consists of a three-wire flat top 
of the inverted “ L” type, the lead-in being 
also three wires. These are led into the 
cabin, directly beneath the aerial, by stout 
rubber cable, through an ebonite panel 
which replaces a small window. 

There are two steel masts, each 50 feet 
high, and the distance between them is also 
about 50 feet. Direction of aerial is N.N.E. 
by S.S.W. The wires are 7/22 enamelled 
copper. A five-wire counterpoise is used, and 
is of fan type, supported 7 feet above the 
ground, and extending a short distance 
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beyond the acrial at the free end, the wires 
being 1/16,1n. copper. 

An efficient earthing system consists of a 
copper clutch plate, three copper mats, and 
a length of thick copper wire, all buried 
beneath the aerial at a depth of about 3 feet. 

The situation of the station is not ideal, 
for there are a great number of other aerials 
in three directions all very close to the 
masts, and two of these are only about 
12 feet away. The surrounding land is flat 
and low, but the aerial is just clear of 
surrounding objects with the exception of 
one tall tree. 

The owner and operator of 2 KF com- 
menced his radio activities in I9gII, when 
spark gaps and crystals were the features of 
the day. In these days “ wireless ” was not 
quite so popular as at the present time, but 
much useful and interesting work was carried 
out by a small band of enthusiasts. 
December 8th, 1923, will always remain a 
red-letter day to 2 KF, and now that com- 
munication has once been established he 
predicts that it will not be very long before 
many more British amateur stations are 
working across the Atlantic. 


ev 
FIELO CURRENT 


to0v.0C. 


GENERATOR 
1500 V OS. MAINS 


Transmilter circuit of 2 KF. 


One point of interest to transmitting 
enthusiasts is the importance of carrying 
out these tests as far as possible according 
to some defintte programme, for half of the 
American stations are either closed down or 
listening on some other wavelength, whilst 
four or more of our men are jamming each 
other in their efforts to get across. Once 
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onc of the British stations effects communi- 
cation, leave it to him to ask the other man 
to listen for the calling station on a certain 
wavelength. In this way, and this way only, 
was F 8 AB able to put G2 KF into touch, 
and the British station stood by for nearly 
two hours before the “ line ” was clear. 

In conclusion, don’t use unnecessary high 
voltages on the detector valves when trying 
for the U.S.A. stations. It is entirely wrong 
to think that with a high plate voltage you 
are bound to succeed. Most English valves 


Receiver circuit of 2 KF. 


will work very well on about 50-70 volts H.T. 
at the most, and the use of anything more 
only prevents a dozen other stations from 
getting the weak signal that is coming 


through. 
* * * * 


Since ‘preparing this account of the first 
success 2 KF has been again in communica- 
tion on two or three nights by arrangement 
with 1 MO, and has been equally successful, 
receiving messages of congratulation 
addressed again to The Wireless World and 
Radio Review, the Radio Society of Great 
Britain, and to Senatore Marconi.—I-piTor.] 


* x * @ 


The following note has been received from 
Mr. R. H. J. McCue, and is of special interest 
in connection with these tests :— 

The first occasion on which I heard 
transatlantic two-way working (which was 
also, I believe, the first time it had occurred) 
was on November 28th about half-an-hour 
after 2LO had ceased transmitting to 
America. I was searching round for KDKA 
when I heard a station about R.5 sending 
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morse, perfectly steady, and with no fading. 
This turned out to be 1 MO, of Hartford, 
Connecticut, calling F8AB. They very 
soon got into touch, apparently without much 
difficulty, and congratulatory messages were 
exchanged, including, ‘‘ Greetings for the 
first time by amateur radio,” sent to General 
Ferrié and Dr. Pierre Corret. Also 8 AB 
sent a message to be relayed to WNP, 
ss. Bowdoin. Station 1 MO was being 
operated by Messrs. K. B. Warner and 
F. S. Schnell of the American Radio Relay 
League. Very soon another American station 
(1 XAM) was heard trying to attract the 
Frenchman’s attention, which he soon 
managed to do. This station was not quite 
so strong as 1 MQ. The transmission back 
and forth across the “herring pond” 
continued for about an hour and a-half. 

The next occasion on which American 
signals were heard was at 5.40 a.m. on 
December 3rd. Thistime it was 1 XAQ who 
was heard working F8AB. His signals 
Were quite as good as the other two stations. 

The next, and to my mind the most in- 
teresting reception of American signals, was 
at 11.25 p.m. on Monday, loth inst. I may 
say that although I have heard some dozens 
of American amateur transmissions, this 
was the first time I had done so before 
midnight. I had been talking to a friend 
about the absence of fading on the short 
waves, when I switched on my receiver 
and very soon heard the inevitable F 8 AB. 
I must confess, however, that [ was verv 
much surprised to hear 1 MO and 1 XAM 
replying to the French station. The strength 
of 1 MO was about R.5 on one valve. 
Mr. F. S. Schnell was telling F8 AB that 
he had not been in bed since Saturday 
morning, and that he was going to stay up 
that night to make a new tuner ! 

After hstening to these stations for about 
five minutes I gave the condenser a final 
“swish ” round, and succeeded in hearing 


“ Test test de 9 XW 9 XW.” 


4 ka * * 


Following fast on the news of Mr. 
Partridge’s successful two-way working came 
the report that Mr. F. L. Hogg (2 SH) of 
Highgate, had also succeeded in effecting 
communication with the other side. Signals 
were exchanged between 2 SH and 1 MO 
during the period from 4.45 to 8.10 on the 
morning of December 12th. 
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Meteorological and Other European Wireless 


Telegraphy and Telephony Stations. 
LIST OF ADDITIONAL TRANSMISSIONS. 


Time 
G.M.T. Station. 
0105 Cranwell 

oios Guernsey . 

0502 Abbeville . 

0515 Dijon 

0510 Nancy 

0530 Annapolis 

0550 Le Bourget 
0602 Abbeville .. 
0605 Strasbourg 

0645 Dijon 

opi. Nancy 

0702 Abbeville .. 
0705 Strasbourg 

0705 Andover’ .. tis 
0705 South Farnborough 
0705 Guernsey 

0715 Dijon 

0715 Fauske 

0716 Nancy 

0716 Cologne 

0725 Reval 

0802 Abbeville .. 
o81G Nancy 

oštro Cologne 

0844 Le Bourget 
o847 Le Bourget 
0850 Le Bourget 
0900 Air Ministry 
ovon Air Ministry 
ooo? Abbeville .. 
oyos Strasbourg 

o915 Dijon 

ooro Nancy = 
oy55 Abu Zabal 

1002 Abbeville .. 
1005 Strasbourg 

1010 Nancy 

1025 Dijon at 
1030 Köōönigsberg 

1102 Abbeville .. 
1105 Strasbourg 

1110 Nancy 

1202 Abbeville .. 
I210 Nancy 

1250 Reval 

1300 Sevastopol 

1302 Abbeville .. 
1305 Strasbourg 

1305 Andover w 
1305 South Farnborough 
1395 Guernsev si 


Call 
Sign. 


GFC 
GEY 


Wave- 


length. 


1,300 
1,300 


1,680 


1,350 
1,720 


a 


P 


SACOM AD 
22222 


Remarks. 
Synoptic report. 
Synoptic report; transmitted 


Aviation weather report. 
Aviation weather report. 
Aviation weather report. 
* Angot ” weather bulletin. 
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im- 
mediately after Cranwell report. 


Repetition of ' Météo Europe.” oroo 


observations. 
Aviation weather report. 
Aviation weather report. 
Aviation weather report. 
Aviation weather report. 


Aviation weather report. 
Aviation weather report. 


Synoptic reports transmitted 
succession by stations named. 


Aviation weather report. 
Norwegian weather bulletin. 
Aviation weather report. 
Acerial route report. 
Esthonian synoptic report. 


Aviation weather report. 
Aviation weather report. 
Aerial route report. 
Calibration wave. 
Cahbration wave. 
Calibration wave. 


in 


British Isles weather forecast and out- 
look (commencing January Ist, 1924). 


Weather forecast in code. 


(Time of sending may vary slightiv.) 


Aviation weather report. 
Aviation weather report. 
Aviation weather report. 
Aviation weather report. 
Egvptian weather bulletin. 


Aviation weather report. 
Aviation weather report. 
Aviation weather report. 
Aviation weather report. 


Weather forecast for Eastern Baltic in 


German. 
Aviation weather report. 
Aviation weather report. 
Aviation weather report. 


Aviation weather report. 
Aviation weather report. 
Esthoman synoptic report. 
Black Sea weather bulletin. 
Aviation weather report. 
Aviation weather report. 
Synoptic reports 
succession by stations named. 


transmitted 
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Time Call Wave- 
G.M.T. Station. Sign length. System. Remarks. 
1310 Freidrichsort KBK 720 Spark Synoptic report. 
1315 Dijon FND 1,350 C.W. Aviation weather report. 
1315 Fauske LDW 1,800 Spark Norwegian weather bulletin. 
1316 Nancy FNC 1,720 C.W. = Aviation weather report. 
1340 Malta GHA 4,800 C.W. Weather bulletin. 
1350 Libau ee KCB 1.200 Spark Latvian weather bulletin. 
1350 Le Bourget FNB 1,680 C.W. Aviation weather report. 
1402 Abbeville .. FNI 1.680 C.W. Aviation weather report. 
1416 Nancy Ea FNC 1,720 C.W. Aviation weather report. 
1430 Bucharest-Herestrau BUC 8,150 C.W. | Roumanian synoptic report. 
1500 Air Ministry GFA 1,300 C.W. Weather forecast in code (time of send- 
ing may varv slightly). 
1502 Abbeville .. FNI 1,080 C.W. Aviation weather report. 
1516 Nancy FNC 1,720 C.W. Aviation weather report. 
1530 Brussels OPO I, 100 Tele- Weather bulletin. 
phony 
1602 Abbeville .. FNI 1,080 C.W. Aviation weather report. Dg 
1016 Nancy FNC 1,720 C.W. Aviation weather report. 
1700 Grudziadz.. AXK 10,300 C.W. Press message in French. 
1802 Abbeville . FNI 1,680 C.W. Aviation weather report. 
10; Andover s GFI TaS - S ) Synoptic reports transmitted in 
1805 South Farnborough GFQ 1,300 C.W. ue eon De SEAT ORSGIaNEd 
1805 Calshot GEY I, 300 Cw > ae R l 
1805 Strasbourg FNS 1,720 CW. Aviation weather report. 
1815 Fauske pe LDW 1,800 Spark Norwegian weather bulletin 
1815 Dijon i “3 FND 1,350 C.W. Aviation weather report. 
1930 Bucharest-Herestrau BUC 8,150 C.W.  Roumanian synoptic report. 
2000 Air Ministry GFA 4,100 C.W. British Isles weather forecast and out- 
look (commencing January Ist, 1924). 
2000 Air Ministry GFA 1, 300 C.W. Weather forecast in code (time of 
sending may vary slightly). 
2055 Reval AZA 1,900 Spark  Esthonian synoptic report. 
2210 Moscow i RAI 5.000 Spark Russian synoptic report. 
2215 Sevastopol RCT 1.500 Spark Navigational warnings (in Russiani. 
‘“ THE WIRELESS ANNUAL FOR AMATEURS AND EXPERIMENTERS.” 


The object of this publication is to provide 
amateurs and experimenters with information of 
interest to them without overloading the book 
with data chiefly applicable to commercial radio- 
telegraphy. A short summary of the notable 
events of the past year has been written by Mr. 
W. H. Nottage, and Mr. H. S. Pocock, the editor 
of The Wireless World and Radio Review, deals 
with the progress during 1923 from the amateur's 
point of view. Numerous short articles of a general 
nature have been contributed by well-known 
writers, including ‘The Amateur in Wireless 
Development,“ by Dr. W. H. Eccles, the President 
of the Radio Society of Great Britain, ` The Progress 
and Objects of the B.B.C...” by Sir William Noble, 
“ Technical Problems of Broadcasting,” by Capt. 
P. P. Eckersley, and a humorous description 
of the experiences of a beginner, by Mr. E. Blake. 
The technical articles include a most interesting 
description by Senatore Marconi of the apparatus 
used in the directional transmission and reception 
of wireless beams, “ Loud Speaking Telephones,” 
by Mr. P. R. Coursey, ** Rectification and Ampli- 
fication,” by W. S. Barrell, ‘* Transmission,”’ by 
Major H. C. Parker, ©“ Mast Construction,“ by 
F. J. Ainsley, ©“ Aerials and Earths,” by F. H. 


Haynes, in which the writer points out some of the 
commoner faults of aerial design, and *‘ The Design 
of a Receiver,” by W. S. James, in which is demon- 
strated the practical application of the tables and 
data found in another part of the book. 

Mr. W.G. W. Mitchell, whose writings are familiar 
to readers of The Wireless World and Radio Revicw, 
contributes an interesting article on time and 
weather signals. Among the information compiled 
for useful reference is found a very complete 
set of tables and wireless data, a glossary of technical 
terms and their equivalents in French, Italian, 
Spanish and German, the Laws and Regulations 
applicable to amateur and experimental wireless 
in Great Britain, an alphabetical list of the call 
signs of all land stations in the world, a list of the 
experimental transmitting stations in Great Britain, 
the Wireless Societies and Clubs, the regular 
transmissions from European stations and those 
likely to be of interest to the amateur experimenter, 
and a very complete atlas of 32 pages giving the 
position of all land stations of the world. 

The price of the book is 2s. 6d., and it should 
undoubtedly prove a valuable additon to the 
reference library of every listener and experi- 
menter. 
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Amateur Transmissions in Three Languages. 
It will be of interest to readers to know that 
the well-known French amateur of Transatlantic 
Tests fame, Dr. Pierre Corret, of Paris, has lately 
been sending out Morse transmissions under the 
call sign of ‘‘8 AE2.’’ He works at I1 p.m. 
on Monday, Tuesday, Thursday and Friday of 
each week, and 
sends out the fol- sy Teen 
lowing message in sage Ss 
French, English, ies $ 
and Esperanto :— Si 
“ Wireless amateu:g 
who hear these sig- 
nals are requested 
to be good enough 
to report to Dr. 
Corret, 97 Rue 
Royale, à Ver- 
sailles, Paris, how 
these signals have 
been received.” 
Dr. Corret first 
gives the general 
eall “CQ de 
8 AE 2,’ then the 
call in French, 
English, and Es- 
peranto, on a wave- 
length 200 metres. 
We trust that 
this little experi- 
ment will meet with 
the success it de- 
serves. 


Plans for Irish 
Broadcasting. 
An outline of 
a scheme for an 
Irish Broadcasting 
Company forms the 
subject of a White 
Paper which the 
Postmaster - Gene- 
ral proposes to 
submit to Parlia- 
ment at an early 
date. 

The proposed 
company will have 
no official connection with the Government, and 
will have a guaranteed capital of £30,000, the 
bulk of which will be provided by firms interested 
in the wireless industry. 

Private receiving sets will be licensed, and all 
apparatus will be imported through a clearing- 


telephony transmitter. 


AROUND THE 
WIRELESS WORLD ¢ 


munro ETÈ COIN IIDA LENET O52 2786489 208 eee se seeeeee . 


Mr. Gerald Gray, of American 3 CG is here seen beside WJZ'’s 
Mr. Gray’s transmissions from 3 CG 
have more than once been heard in England. 
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house under the control of the broadcasting com- 
pany. which will collect the amount due to it 
on every set as a contribution towards the expenses 
of broadcasting. 


A Cipher Wireless Transmitter. 

A new German machine for the transmission of 
wireless messages 
in cipher was tested 
on December llth, 


PRIE 
p A 
rs 


a) states the Berlin 
ie correspondent of 

the Times. Tele- 
A grams exchanged 


between Dr. Höfle, 
the German Minis- 
ter of Posts and 
the Swiss Postal 
Administration at 
Berne were cor- 
rectly decoded. 

It is claimed as 
a result of this 
experiment that no 
unauthorised re- 
ceiver can decipher 
messages des- 
patched on the 
new machine, 
There is no loss 
of time in trans- 
mission. 
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Glasgow Broad- 
casting Heard 
in the Arctic. 
Our readers will 

be interested to 

learn that WNP, 
the MacMillan ex- 
pedition ship Bow- 
doin, has reported 
reception of Glas- 
gow’s transmission 
during the recent 

Transatlantic 

Broadcasting Test. 
The news is con- 

tained in a radio- 

gram sent from 
the Bowdoin to the 

American Radio Relay League, Hartford, Conn. 

The message runs : `“ Heard broadcasting station at 

Glasgow, Scotland. Music and calling America 

very QSA here to-night.” 

For the benefit of those who may wish to attempt 


_ reception of the Bowdoin's signals, it may be stated 
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that WNP transmits a 500-word story of the 
expedition every Monday morning at 
(G.M.T.), generally on a wavelength of 220 metres, 
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OUR TRANSATLANTIC BROAD- 


6 a.m. 


CASTING TESTS. 


although, we believe. 185 and 300 metres are ii this oaair = 


occasionally employed. 


West Indies Wireless. 


The Post Office has placed contracts in this 
country for the equipment of several wireless 
stations to operate between various islands in the 
West Indies and for new cables to connect the 


main islands. 


There will be seven wireless stations, one each 
at the following places : Barbados, St. Kitts. Antigua 
Dominica, St. Lucia, St. Vincent, and Grenada. 


Burning the midnight oil in New 
of “ Radio Rroadcast” 


recent tests. 


Proposed Edinburgh Broadcasting Station. 


The establishment of a wireless relay station in 
Edinburgh, referred to in our issue of December 
5th, has been discussed at a meeting of the Edinburgh 


The nev 


and District Radio Society. 


With regard to a suggestion that selfishness 
on the part of owners of valve receivers induces them 
to oppose the installation of a local station, the com- 
ment was made that neither valve nor crystal 
receiver within 10 miles of a broadcast station is 
able to hear other stations without complicated 
appliances. This would 
crystal set to hearing one station, and one only, 
whereas the use of valve receivers can eliminate more 
easily any undesired signals, and the longer pocket 


can afford more elaborations. 


indubitably 


W. H. Jennings, Trefrew, N. Wales .. WOY 


H. B. Gardner, Barnet .. ny .. Way 
Norman H. A. McKee, Portland .. WOY 
Wm. Redpath, Co. Antrim zs .. WGY 


Capt. Edgar Elwell ,Winkleigh, N. Devon W@Y 
H. Monkbouse, Manchester . W 
Rev. D. Richards, Pembroke .. WW 
pers H. Childs, Barrow-in-Furness .. WGY 

_ Leslie Ward, near Liverpool : .. WGY 
Vernon West. Levershulme om .. Wey 
E. J. White (6 MU), Blackley. Manchester WGY 
J. A. Walshaw (§ CU), Otley, Yorks .. W@Y 
t“ S.M.S., Leeds .. bk s ia 
C. Giles, Sherwood, Notts shy .. Way 


York. Our photo shows Mr. Arthur Lynch (Editor 
) listening for the British Broadcasting Stations during the 
vapaper reporter is busy taking down particulars of the stations 
ad items received, 


Evans. Nr. Walsall ee es .. Way 


WOR(?) 
H. D. Kirk, Birmingham ns .. WGY 

WJZ 
Hudson, Birchfield rae z .. Way 
Bickley, Birchfield set cs .. WIZ 
James, Four Oaks E De .. Way 

WOR 
Dewsburv, Walsall ja be .. Wey 
B. Hall, Handsworth .. TA .. Wey 
Bromley, Stafford y a .. WHAZ 
Pedling, Stechford an ce -. W@Y(?) 
C. Giles, Sherwood, Notts 4 .. Wey 
H. pues, Cannock, Staffs ie -. WGY(?) 
Age . Pattman, King’s Heath, Binn‘ham WOY ee 

nee . T. Park r, near Derby i .. WHAZ(?).. 
limit the T'R. Randall, Sutton Coldfield :. wey 

J. Howells, Newport, Salop a .. Wey 
C. G. Gardener, P ie .. WOA(?) 
F. J. B. Whitfield, Newport. Salop Wey 
A. J. Bromley, Leicester y 


rthur Brown, Staffs .. ee .. WHAZ 


> 
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We print below a continuation of our list of successful listeners 


3 Valves. 


o—--v—0 


” (Flewelling) 
.M 


arcon}- 


phone V2. 


s valves. 
O---¥—2 
3 valves. 
o—v—o 
I—v- 1 
2—v.—2 


4 Valves’ 


I---V—I 

4 Vales. 
5 valves. 
2 valves. 


4 valves. 
3 valves. 
4 valves, 
o—v—2 

4 Vales. 
3 Valves. 
I—v--2 


3 Valves, 


2 Valves. 
3 valves. 


4 Valves 


THE 


Another Two-way Transatlantic Success 

At 0315 on Monday, December 17th, Mr. E. J. 
Simmonds (2 OD) of Gerrard’s Cross, Bucks, 
worked with 2 AGB, who gave his name as 
Dodman, of Oakridge Avenue, Summit, New 
Jersey, and three messages were successfully passed. 
It is interesting to note that Mr. Simmonds was 
using an A.T. 40x valve, operating from a plate 
supply voltage of 900, and passing a current of 
32-35 milliamperes, i.e., an approximate input of 
30 watts. 

This is the fourth successful amateur attempt at 
Europe-America two-way working, and in this 
instance a record is probably created in view of the 
small power used 

Calls were also heard from 1 XO and 2 BQ 
(Canadian), but were too weak for satisfactory 


working. 


The Schools Radio Society. 

A large number of exhibits contributed by mem- 
bers of the Schools Radio Society was on view 
on the stand of the Radio Society of Great Britain 
at the recent All-British Wireless Exhibition at 
Shepherd’s Bush. The standard of workmanship 
was exceptionally high and many original features 
were apparent in the designs. 

At next year’s exhibition it is hoped that the 
Schools Radio Society will have its own stand. 
In addition consideration is being given to the 
possibility of awarding a shield to the school 
carrying out the best all-round wireless work for 
the vear. > . 
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Correspondence. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 

* Sirn,—With reference to the article entitled 
‘An Easy Method of Winding Honeycomb Coils,” 
September 26th issue, I have experimentally 
determined the wavelengths to which coils wound 
with various turns will tune. Particulars are 
given in the table below. 


WAVELENGTH 
(Metres). 
On average aerial with 
‘00075 uF condenser. 


MAX. 


NUMBER OF TURNS. 


25 400 
35 520 
50 740 
80 1,010 
110 1,450 
150 2,000 
210 2,700 
280 3,470 
380 -4,750 
500 6,500 


EDWARD L. G. ROBBINS- 


South Kensington, V 
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“ Distortion in Radio Telephony.’ 

A small but important error crept into the report 
of Captain Maurice Ainsley’s remarks during the 
discussion on the above paper, on page 328 of our 


issue of December 5th. The capacity which was 


mentioned as having been put across the secondary 


of the L.F. transformer should be -002 or ‘003 
microfarads, not ‘‘two or three microfarads,’ as 
printed. 


New Microphone Amplifier Design. 

This instrument has been evolved for loud speaker 
working without the use of valves. The construc- 
tion combines a relay of special design with the 
loud speaker and a small loca! current is made use 
of, such as can be obtained from a single dry cell. 
Good results are given with the instrument from 
a crystal set providing the origina! signal is reason- 
ably strong. Of course, even when operated 
behind a single valve set there is still a considerable 
saving of battery current. 


Amplifier and Loud Speaker, 


The ** Crystavox ” 
S. G. Brown, Ltd. 


by Messrs. 


FORTHCOMING EVENTS. 
THURSDAY, DECEMBER 27th. 


Plymouth Wireless and Scientific Society. At 8 p.m. At the 
Y.M.C.A. Building, Old Town Street. General Discussion and 
Questions. 

FRIDAY, DECEMBER 28th 
i Woodhouse Lane 


Leeds Radio Society. At 7.30 P At We . 
United Methodist Church Sc hools. cture: ‘* The Possibilities 


of Crystal Reception in Leeds.” By Mr. D. E. Pettigrew (Hou 


Sec.). 
WEDNESDAY, JANUARY ong E 1924. 

The Institution of Electrical Engineers (Wireless Section), At 
6 p.m, (tea at 5.30). “ Some Experiments on the Screening ot 
Radio Recciving Apparatus.” By Mr. R. H. Barfield, M.Sc. 
(Student). 
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dindio Society of Great Britain, 
"TRANSMITTER anp RELAY SECTION. 


The election of the C'ommittee of the Trans- 
mitter and Relay Section took place in the last 
week in November. Nearly every member of the 
Section sent in his postcard. Mr. Coursey headed 
the poll, Mr. Child was second, Mr. Winkler, of 
Edinburgh, was third, and Mr. Corsham, of Harles- 
den, fourth. As Mr. Coursey is an ex officio member 
of the Committee, the other three were asked 
to serve and have kindly consented to do so. 

With regard to the Franco-British tests just 
completed, a great many reports of the receptions 
of the French signals have been received. These 
are now being analysed, and it is hoped to publish 
the substance of them very shortly. Anyone who 
has logged any of the French signals and who has 
not yet reported their reception is asked to send 
them in immediately to the Secretary, Trans- 
mitter and Reiay Section, Finsbury Technical 
College, Leonard Street, London, E.C.2. 

Requests have been received from several 
members: of the Transmitter and Relay Section 
that calibration signals be sent out regularly from 
the Society's station. Arrangements are being 
nade to meet this need. and it is hoped to send 
a definite announcement to the members of the 
Transmitter and Relay Section very shortly. 
It should be mentioned that any possessor of an 
experimental licence may become a member of 
the Transmitter and Relay Section whether he 
belongs to any Society or not. 


Book Review. 


** Particulars of Meteorological Reports issued 
by Wireless Telegraphy in Great Britain 
and the Countries of Europe and North 
Africa.” M.O. 252. (Second edition). H.M. 
Stationery Office, 1923. 2s. 6d. net. 


The second edition of this reference book con- 
tains particulars of all weather reports issued daily 
by wireless telegraphy in Great Britain. Both 
forecasts and data messages are included, these 
latter being actual weather observations made at. 
the various observing stations It also gives the 
more important issues made by foreign countries. 
Most messages are in figure codes, which are fully- 
described. From the details given herein it ig 
possible for the amateur to prepare large scale 
synoptic reports such as appear in most of the 
daily newspapers. The decoding and charting 
of these data messages soon becomes a matter of 
routine and takes very little time once the code 
is familiar. l 

The wavelengths employed range from 600 metres 
to 11,000 metres, and the issues meluded in the hook 
amount to about 200 daily. In order that those 
who are interested in this subject may be kept 
up-to-date with changes that take place, amend- 
ments are issued from time to time and subscribers 
may, it they wish, be placed on a mailing list and 
be notified of these amendments, 


W.G.W.M. 
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Calls Heard. 


(The Editor regrets that considerations of space 
have compelled the holding over of this section until 
the next ixsue.] 


ee 


Broadcasting. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS : 
GREAT BRITAIN. 
ABERDEEN 2BD, 495 metres; BIRMINGHAM = SIT, 
475 metres; CARDIFF 86, 


WA, 435 metres: GLASGOW 5 
420 metres ; MANCHESTER 2 ZY, 400 metres ; BOURNEMOUTH 

BM, 385 metres; NEWCASTIE 2 NO, 350 metres; LONDON 
2 LO, 365 metres; SHEFFIELD (Relay from 2 LO), 303 metres. 
Regular daily programmes. Weekdays, 11.30 to shar pa 
(2 LO only), 3.30 to 4-30 p.m., 4.30 p.m.,5 to 10.30 p.m. Sundays, 
(2 LO only), 3.30 to 4-30 p.m., 5 to 10.30 p.in. Sundays, 3 to 5 p.m. 
8.30 to 10.30 p.m. 


FRANCE. ; 

PARIS (Eiffel Tower) FL, 2,600 metres. Dail , 6.40 to 7 a.m. 
Weather Forecasts ; 10.5 a.m. (Thursday and Friday), II.1§ to 
11.30 a.m , Time Signa! and Weather Forecast ; 12.0 noon, L ve- 
stock prices; 3.40 p.m. (Saturday excepted); Financial report, 
5:30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m., 
Concert or Address ; 7 p.m., Weather Forecast > 7.20 p.m. (Sunday), 
Concert and Address ; 10.10 p.m., General Weather Forecast. 


C] 
“ Radiola ”), 1,780 metres. Daily, 12.30 p.m., Cotton, O 
and Café Prices, News, Concert; 1.45 p.m., First Bourse Report ; 
4.30 p.m, Bourse Closing Prices ; 4-45 p.m., Concert ; 5.45 p.m., 
News and Racing Results ; 8.30 to 9.30 p.m., News; 9.10 p.m., 


Concert ; 10 p.m. to 10. 5 pm Radio Dance Music. 
ECOLE SUPERIEURE es Postes et Télégraphes, 450 metres 
3.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to 10 p.m. 


(Tuesday and Thursday), Tests ( Music, etc.) ; 2.30 p.m. to 7-30 p.m. 
(Saturday), Tests (Music, etc.). 

ON , 3/100 metres. Daily, 9.45 a.m. to 10.15 a.m., 
Gramophone Records. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. 1 p-m. to 5.30 p.m., Meteoro- 
logical Forecast ; 9 p.m, (Tuesday), Concert. 
BRUSSELS (‘‘ Electrique '') 410 metres. 


Daily, 8.30 p.m 
to 9.30 p.m., Concert, 


THE HAGUE, PCGG te raril if ded 

. Tempo y suspended. 

THE HANE (Heussen Laboratory), POUU, 1,070 metres. 

9.40 to 10.40 a.m. maa Concert ; 9.40 to 10.40 p.m., Concert ; 
Y)» 


7-45 to 10 p.m. (Thursday), Concert. 
THE HAGUE (Velthuisen). PORK, 

9.40 p.m. (Friday), Concert. 
IJMUID. (Middelraad), PCMM, 1,050 metres. Saturday, 


8.40 to 9.40 p.m., Concert. 
AMSTERD PA 5, 1,100 metres (Irregular). 10 to tr a.m., 
Concert ; 5 to 6.30 p.m., Concert ; 8.10 to 9.10 p.m., Concert. 


1,070 metres. 8.40 to 


DENMARK. 
LYNGBY, OXE, 2,400 metres. 7-30 p.m. to 8.45 p.m., Concert 
(Sunday excepted). 


GERMANY. 
h L.P., 4,000 metres. (Sunday) 
To tO 11 a.m., Music and Lecture » 2,700 metres 11 a.m. to 12 noon, 
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
Speech ; 11.30a.m. to 12.30 p.m., Music and Speech ; 4 to 4-30 p.m., 


News. 
EBERSWALDE, 2,930 metres. Daily, 12 to x p.m., Address 
and Concert; 7 to 8 p.m., Address and Concert ; (Thursday ard 


Saturday), 5.30 to 6.30 p.m., Concert. 


CZECHO-SLOVAKIA. 

UE, PRG, 1,800 metres. 7 a.m., II am. and § p.m. 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 pm. 
and -m., Concert. 

KB! (near Prague), 1,000 metres. Daily, 6.20 p.m., Concert 
Meteorological Report and News. . 


GENEVA, HB 1 (Radio Club de Genève). Tem ily suspended 

LAUSANNE, HB 2, 1,100 metres. Tuesday, Thursda » Saturday , 
4 pe oneert: Monday, Wednesday, Briday ana Saturday 
7 p.m, nert’ 


SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular). 


12 tor p.m., Teste 
MADRID, PTT, 400 to 700 metres. 4 to 5 p.m., Tests. 
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SOCIETIES 


Particulars of Membership of any Society can be obtained on 


application to the Secretary. 


Societies marked with an asterisk are affiliated to the Kadio Society of Great Britain. 


Tottenham Wireless Society.* 

On Wednesday, November 28th, Mr. J. 
Kaine-Fish gave the second of his series 
of lectures on “The Fundamentals of 
Wireless," his special subject being 
Condensers. The lecturer dealt with 
the theory and practice of the use of 
condensers, and explained methods of 
determining capacity. 

Hon. Sec., S. Y Gide, 137, Winchelsea 
Road; Bruce Grove, Tottenham, N.17. 


North Wireless Club. 

“Short Wave Practice,” was the 
subject of a lecture delivered by Mr. L. C. 
Holton on November 28tb. 

The lecturer defined “short waves” 
as being those of about 275 metres and 
less, and his opening remarks were 
intended to show the necessity of re- 
sorting to the lower band of wavelengths 
to reliewe the present congestion in the 
ether. Coming to the essential features 
in the design of short wave receivers, 
the lecturer emphasised the importance 
ot bigh insulation and of reducing stray 
capacities to a minimum, Various data 
for inductances and condensers and useful 
practical hints for “leading in” were 
Siivet. 

Qa Saturday, December rst, by the 
courtesy of the authorities, a party of 
members spent a very instructive and 
enjoyable afternoon at the National 
Physical Laboratory. It is impossible 
to see more than a small section of the 
laboratory in ‘a single visit, but those 
who were fortunate enough to be able 
to joia the party were taken over the 
departments dealing with the testing of 
hulls of ships and aeroplanes, fine measure- 
ments and wireless research. The guide 
was very pa! gg in elucidating some of 

y complicated apparatus 
sed in the various tests, and the visit 
was voted a great success. 

Hom. Sec., H. A. Green, 100, Pellatt 
Grove, Wood Green, N.22. 


Manchester Radio Scientific Society.” 

On Wednesday, November  30tn, 
Mr. Southern gave a very interesting aii 
iustructive pa on * Batteries,” dealing 
m a very lucid manner with the construc- 
tion and care of secondary cells. After 


the lecture the forthcoming social was _ 


discussed. 

At the weekly meeting on December 5th, 
Mc. J. W. Hand, Jnr., gave a talk to a 
large gathering of members and visitors 
on ** The Application of Valves to Crystal 
Receivers.” This was illustrated by 
lantern slides showing different circuits 
“hich the lecturer had tested, and 
recommended to others for experiment. 

Hen. Sec.,G. A. F. Mercer, 116, Buxton 
Road. Withington, Manchester. 


Wembley Wireless Society.* 
On Friday, December 7th, Mr. W. E. 
Walks fextured on “ The Valve,” dealing 


first with the fundamental theory of the 
valve, and showing by numerous curves 
on the board how the electron emission 
from the heated filament affected the 
plate circuit of the receiver. 

The three methods of operating a valve 
to rectify were shown, viz., by using the 
bend of the characteristic curve, by using 
the straight portion at a point where 
grid current is set up, and by means of 
the popular grid condenser and leak. 

A few remarks on the distortion due to 
valves concluded a very instructive 
lecture. Mr. H. E. Comben ably assisted 
by demonstrating at intervals with valve 
apparatus. 

on. Sec., W. R. Mickelwright, 10, 
Westbury Avenue, Wembley, Middlesex. 


Wireless and Scientific Society.* 

A general arg | of the Society was 
held on Thursday, December 13th, when 
in the absence of the adverti lecturer, 
the Hon. Secretary read a paper entitled 
* Plug and Jack Control.” A number 
of blackboard illustrations and the 
demonstration of a five-valve receiver 
embodying a number of the principles, 
proved the simplicity and efficiency of the 
system. At an informal mecting held on 
Friday, November 23rd. the Hon. Secre- 
tary addressed the members on the 
question of * Wave Traps and Rejectors,” 
and a number of experiments were carried 
out to prove what could be done to 
climinate interference from neighbouring 
transmitters. 

The Hon. Secretary would be pleased 
to hear from persons in the neighbourhood 
who are interested in wireless and its 
associated matters. 

Hon. Sec., L. Bland Flagg, 61, Burling- 
ton Road, Bayswater, London, W.2. 


Ipswich and District Radio Society.* 

The Ipswich and District Radio Society 
held its annual meeting at St. Nicholas 
Church Hal! on Monday, December roth, 
the chair being taken by Mr. R. Stanley 
Lewis. 

In presenting the annual report the 
Hon. Seoretary referred to the enlarged 
scope of the Club now that better accom. 
modation had been obtained, and the 
satisfactory growth of the apparatus 
installed. The membership now stood 
at 119 in spite of several resignations due 
to remova! from the town. 

The Society has recently instituted an 
ass ciate class of membership for people 
who own approved “ broadcasting ” 
receivers, but who wish to become 
acauainted with scientific wireless work. 
Special lectures to suit this class are 
periodically delivered. 

The meeting unanimously passed a 
vote of confidence to the retiring otheers 
and committee by re-electing them with 

-the addition of three new members. 

Hon. Sec., H. E Barbrook, 46, Founda- 
tioa Street, Ipswich. 


The Fulham and Putney Radio Society.” 
The winter session is now in full swing, 

and meetings are held fortnightly at 

Fulham House. ‘ 

On Friday, November 30th, Mr. 
Wooding gave a practical demonstration 
in designing, marking off and drilling 
panels, also exhibiting a noiseless power 
transformer, a revolving crystal cap 
holder, and a very neat dual condenser. 
Mr. Houstan gave a demonstration with 
a single valve set, also undertaking, with 
the assistance of the technical committee, 
to reconstruct the Club’s six-valve set. 
Excellent results were obtained from the 
Club’s new loud speaker. 

Free entrance forms can be obtained 
from Assist. Hon. Sec., B. Houstan, 125, 
Hurlingham Road, S.W.6. 


The Woolwich Radio Society.” 
At the usual monthly meeting, on 
Wednesday, December 5th, the Hon. 
Secretary made the pleasing announce- 
ment that the Club set. which had been 
submitted to the Wireless Exhibition at 
the White City, had been awarded the 
first prize by the Radio Society of Great 
Britain. i 
Mr. J. H. L. Ridley, of Norwood, then 
gave an interesting talk on how he 
received the American amateur and 
broadcasting stations. Beginning with 
last year’s experiences, when he was able 
to receive many American amateurs on 
a three-valve set, he related how this 
year he was able to get even better results 
using a single valve, finding it better to 
do without either H.F., or L.F. On five 
successive nights he had logged 120 
diferent amateur stations of America, 
beside many broadcasting stations, 
employing a one-valve Reinartz set. 
The lecturer gave a humorous account 
of his attempts to record some of these 
on a Dictograph, and then described his 
receiving sets, his valve (a Q.X.), and his 
aerial and earth. Two points were 
emphasised, viz., (a) The necessity of 
cutting down to the absolute minimum 
all capacities in his set (especially in the 
valves), and (b) The necessity of vernier 
condensers in his tuning arrangements. 
The discussion that followed showed 
how keenly members had followed his 
talk, and how desirous they were of 
emulating his wondertul achievements. 
Hon. Sec., H. J. South, 42, Greeenvale 
Road, Eltham, S.E. 


Sheffield and District Wireless Society.* 

On Friday, November 30th, the Society 
welcomed one of its Vice-Presidents, 
Mr. W. Forbes Bovd. Mr. Boyd, who is 
on the staff of the British Thomson- 
Houston Co., of Rugby, dealt with 
* The Design of Broadcast Receivers,” 
and explained several useful circuits 
which were eminently suitable for broad- 
casting work. 


Hon. Sec., R. Jakeman, “ Woodville,” 
Hope, Shetheld. 
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The North London Wireless Association.* 

At a mecting on Monday, December 3rd, 
1923, Mr. J. Nicol, B.A., B.Sc., gave 
a lecture on the Moullin voltmeter. 

The lecturer described the diticulties 
in the way of constructing instniments 
on ordinary A.C. principles to measure 
H.F. voltages. He also explained the 
construction of moving coil D.C. 
instruments, and showed the case with 
which a de lection could be obtained on 
such an instrument with a current of 
one microampere. 

Both tvpes of Moullin voltmeter were 
then described, and the type which makes 
use of the bend of the characteristic 
curve of a valve, for rectification, was 
used to measure the H.F. voltage across 
a coil tuned to receive 2 LO. The arrange- 
ment was first of all calibrated, by means 
of a slide wire connected to the 50 cycle 
A.C. mains. 

Hon. Sec., J. C. Lane, Physics Depart- 
ment, Northern Polytechnic Institute, N.7. 


Battersea and District Radio Society.* 
On Thursday, November 8th, an in- 
teresting lecture on the 1$ kw. Ship Set 
was given by Mr. A. E. Duffield. The 
lecturer dealt with his subject very 
fully, and with the aid of slides described 
the construction and use of the various 
components used in the set. 

On Saturday, November 24th, a 
concert was beld with the object of in- 
creasing the membership of the Society. 
This was an immense success, and another 
is contemplated in the near future. 

Hon. Sece., A. E. P. Walters, 31, Holden 
Street, Grayshott Road, Lavender Hill, 
S.W 


The Clapham Park Wireless and Scientific 


On October rst, Mr. H. T. Cooper gave 
a demonstration of his S.T.100 receiver, 
which was examined with interest by 
members. 

Lt. H S. Walker (20M) delivered 
an excellent lecture on November 7th, 
on ‘Short Wave Reception,” dealing 
with general e fciency on the Jower band 
of amateur wavelengths and describing 
a circuit of his own design. At the follow- 
ing meeting, Mr. P W. Harris explained 
types of t Rejectors.” His remarks were 
much appreciated, and members had the 
opportunity of examining a * Wave 
Trap” which the lecturer had brought. 

On November 2ztst, Mr. H. C. Excell 
lectured on * Electrons,” explaining their 
sources and properties, aud the measure- 
ment of their mass and charge. 

The following Wednesday was devoted 
to members’ apparatus. Mr. Richardson 
demonstrated an ecient one-valve 
receiver, and the Secretary brought a 
transformer and = rectifier for charging 
accumulators off A.C. mains. Mr. Richard- 
son was heartily congratulated on being 
elected Chairman of the South London 
League of Radio Societies, and the 
Society wish him and the League cvery 
SNCCUSS. 

Hon, Sec, H. C. Exell, B.Sc., 41, 
Cautley Avenue, 5.W.4. 


Wimbledon Radio Society. 

An interesting discussion on the recep- 
tion of American broadcast telephony 
and amatvur transınissions took place 
on November 30th, and was led by Mr. 
J. A. Partridge (2 KF), who related how 
he frequently arises at 2a.m., and, on 
these occasions is nearly always successful 
in picking up a transmission emanating 
fram across * The Hernng Pond.” 
Mr. T. Allison (§ PU) also reported that 
he had had similar success, and both 
gentlemen left before the close of the 
meeting in order to continue their pre- 

arations for the Transatlantic Tests, 
in which they are taking an active part. 


Later. the construction of the Society’s 
eng set was further proceeded 
with. 

The Socicty meets once weekly, on 
Friday evening, and the Hon. Sec., 
C. G. Stokes, 6, Worple Avenue, Witnble- 
don, S.W.1g, will be pleased to furnish 
information with regard to membership. 


The Birmingham Wireless Club. 

Owing to the postponement of the 
President’s lecture announced for Novem- 
ber 30th, the Hon. Secretary delivered 
a short lecture on *t Tuning,” which was 
much appreciated. 

Hon. Sec., H. G. Jennings, 133, Lady- 
wood Road, Birmingham. 


Honor Oak Park Radio Society. 

An interesting lecture and demonstra- 
tion on * Dual Amplification ” was given 
at a meeting of the Society at headquarters 
on November joth, by Mr. Voigt, the 
well-known authority in this branch of 
wireless research. 

During a bricf history of his experiments 
the lecturer, commencing with a simple 
crystal circuit diagram as a base, illustrated 
each stage of his advance towards the 
present e.hciency of ** Dual” by placing 
In position on the basic diagram, super- 
imposed illustrations corresponding with 
each successful step in his experiments. 

A demonstration was given with a 
“single valve dual” set of the lecturer's 
own design and construction. 

Hon. Sec., G. J. Price,’ 22, Honor Oak 
Park, S.E.23, 


Brockley and District Radio Association. 

The Association gave its first annual 
demonstration on Friday, November 30th, 
at the Deptford Town Hall (by kind 
permission) under the Chairmanship 
of His Worship the Mayor of Deptford. 

After the Mayor had opened the pro- 
ceedings with a short address, Prof. 
P. M. Baker,B.Sc.,A.M.LM.E.,A.M.LE.E., 
etc., lectured on * How Wireless Works,” 
his remarks proving of great interest 
to the large audience. 

The next item on the programme was 
an extremgly novel demonstration by 
Major Raymond Phillips showing the 
possibilities of wireless control. Guns 
were fired, a model train was controlled 
along a large track, bells were made 
to ring, a fountain played, and numerous 
other wonders were worked by Major 
Phillips with the aid gf a small wirelcss 
transmittter. 

Prof. A. M. Low, D.Sc., A.C.G.I., 
F.S.C., F.LP.L, then demonstrated his 
invention, the ‘ Audiometer,’” which 
enables sound waves to be projected on ta 
a revolving screen. The lecture was 
profoundly interesting, and the speaker 
concluded by generously inviting all 
and sundry to come up on the platform 
to inspect the instrument for themselves. 

On December 7th, a highly interesting 
and instruc'ive lecture was delivered 
by the Chairman, Mr. B. Hughes, 
M.I.B.Lon., his subject beinz * Mathe- 
matical Data for Use in Finding Induc- 
tance Values of Vanous Wavelengths.” 

Potential members are cordially invited 
to communicate with either the Hon. 
Sec., R. O. Watters, at ‘' Grove House,” 
Brockley Grove, S.E.4., or the Asst. Hon. 
Sec., Harrie King, at 2, Henslowe Road, 
S.E.22, who will be pleased to forward 
a syllabus for the forthcoming season. 

Wireless enthusiasts in the Brockley dis- 
trict are stronglv advised to write for 
particulars of membership to the Hon. 
Sec., R. O. Watters, “ Grove House,” 
Brockley Grove, S.E.4. 


Isle of Man Radio Society. 
A highly interesting lecture on the 
“ Thermionie Valve as a Detector” was 
given by Mr. N. Kermode on Monday, 
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December 3rd. The lecturer briefly 
dealt with the th ory of the valve and 
explained, with the aid of diagrams, 
its function in rectifying the oscillating 
currents induced in the aerial. A very 
lucid explanation was given of the 
superiority of the soft valve over tbe hard 
type as a rectiher. 

On Monday. December roth, Mr. 
Kermode gave the second lecture of his 
series on “ High Frequency Amplifica- 
tion,” in which he explained with the 
aid of diagrams, the four methods of 
valve couphug. viz., resistance-capacity, 
reactance-capacity, transformer and tuned 
anode. He also dealt with the principles 
of regencration and = super-regeueration. 

Joint Hon, Secs., R. C. Cannell, 14, 
Thorny Road, Douglas ; E. R. Greenwood, 
4, Thorny Road, Douglas. 


and District Radio Society. 

The total membership of this Society 
now reaches thirty, this total includes 
twelve members who hold experimental 
licences and two holding transmitting 
licences. 

A number of interesting and well- 
attended meetings have recently been 
spent, from which the members have 
undoubtedly derived great benefit. 

By kind permission of the President, 
regular attenders have the opportunity 
of carrying out experiments m trans- 
mitting from 2 ZU. Arrangements have 
also been made for the Society to bold 
a bi-monthly meeting at the President's 
address, and it is hoped that all members 
will take advantage of the = splendid 
facilities offered to carry out experiments 
on short wavelengths and to try out 
© gadgets ” of their own. 

A transmitting set is now in course 
of construction for the benefit of the 
Society. 

Hon. Sec., J. Fitzsimmons, 11, Sunny 
fields, Ormskirk. 


Dulwich and District Wireless and 
ental Association. 

On Monday, November 12th, after the 
ordinary business of the evening had beer 
dealt with, a discussion arose as to the 
desirability of this Association becoming 
afhliated to the Radio Society of Great 
Britain. Opinions being varied, it was 
proposed by Mr, Barrett, and unanimously 
carned, that the matter should be put in 
abeyance for one month, and then 
brought up for reconsideration. 

A lecture and demonstration then 
followed on * Dual Working,” by Messrs. 
Moss and Skinner. A number of circuits 
were wired up and explained, among them 
being the Voigt dual, P.W. super, and 
S.T. 100, and the lecturers are to be 
congratulated on the inexpensive, and 
sometimes unique means by which thev 
obtained some really excellent results. 

On November zbth the first item on 
the programme, after the ordinary busi 
ness, was the report by the two delegate 
(Messrs, Bartlett and King) of the meeting 
of the South London League of Radio 
Societies. Taken as a whole the report 
was fairly satisfactory, and with the 
exception of one or two Items, was passed 
without comment. 

Mr. Barrett then delivered a lecture 
and demonstration on** Cabinet-makine,”” 
which aflorded quite a change from the 
usual wireless topics, and proved of great 
interest. The expert wircless amateur i~ 
not always an expert woodworker, and 
many practical tips were given which 
should prove extremely valuable to those 
who intend one day to put that mass ot 
“junk at present reclining on tte 
bench into a box, or possibly a highiv 
Ornamental cabinet, 

The Hon. Sec., L. Pilbeam, at 499. Loni- 
ship Lane, East Dulwich, S.E.22, welcomes 
any enquiries regarding membership. 
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This section of the magazine ix pluced at the disposal of all readers who wish to receive: advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—(1) Each question should be numbered and written on a se parate 
sheet on one side of the paper, and addressed ` Questions and Answers,’ Editor, The Wireless World 
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same 
queries have not been dealt with before. (3) AU questions will be answered through the post. Those of 
general interest will also he published. (4) Every question, excepts those under (5) below, should be 
accompanied by a postal order for 18., or 38. 6d. for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This coupon should accompany the question submitted, together with a 
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact 
that a large proportion of the circuits and apparatus described in these answers are covered by patents, 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patenta. 

(7) Four questions is the maximum which may be sent in at one time. 


‘* E.G.D.” (S.W.19) asks for a diagram of a 
receiver with which he will be sure to receive the 
American transmissions. 

It is not possible to give a circuit of a receiver 
with which you will be sure to receive the 
American broadcast transmissions. As you know, 
many readers of this journal have received the 
transmissions using only one or two valves, while 
many try and are not successful, even though four 
or five valves are used. We suggest, however, that 
you employ a receiver using one stage of high 
frequency amplification (tuned anode) with a 


v 
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rectifier and one note magnifier, this arrangement 
probably being the most suitable for all-round use. 

‘*R.J.E.’’ (New Barnet) asks for a diagram of 
a three-valve and crystal receiver, in which the first 
valve operates both as an H.F. and L.F. amplifier. 

A suitable arrangement is given in Fig. 1. The 
incoming signal is amplified at raro penoy by 
the first two valves, and is then rectified by the 
crystal detector. The low frequency output from 
the detector is transferred back to the first valve 
for L.F. amplification and then to the last valve, 
which operates purely as an L.F. amplifier. 
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Fig. 1. R.J.E. (New Barnet) — A reeeiver with two H.F., tuned anode, erystal detector and one note 


magnifier, with first H.F. valve operating as a dual amplifier. 
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iy. 2. S.W.” (London, S.W.2.). Receiver with two stages of H.F. and detector, with switch to cut out 


one stage if required, 


‘*S.W.’’ (London, S.W.2) asks for a diagram 
of a three-valve receiver (2-V-O) with tuned trans- 
former coupling between the first and second valves, 
and a tuned anode between the second H.F. and 
detector values, He asks if potentiomeler control 
of the grids of the H.F. valves ts necessary, and if 
so how the potentiometer should be connected. 

Fig. 2 shows the method of connecting the 
receiver. Potentiometer grid control is provided 
and will be found an advantage in controlling 


Fig. 3. “ R.B.” (Hampstead). 


valves in or out. 


the tendency to self-oscillation in the re- 


ceiver. 
“R.B.” (Hampstead) asks for a diagram of 
a five-valve receiver, using two stages of H.F. ampli- 


fication, tuned anode coupled crystal or valve rectifica. 


lion, and two stages of L.F. amplification. Suritches 
to be provided to control the number of valves in use 
and to enable reaction to be used to either the secondary 
or first tuned anode coil. 

The diagram required is given in Fig. 3. 


. 

a 
$ 
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VARIABLE 


A five-valve receiver with switches to control the number of valves wi 
circuit, or to use a crystal detector in place of the valve. 


To use valve as detector, switch 5 to right. To use crystal as detector, switch 5 to left. 


Switches 1, 2, 3 and 4 put lst, 2nd, 4th and 5th 


3 s a A G 2 vo] sk 
UTR TAR See Sen oI Sar Ia x BX 
> % 
3 í N 
K THE Ap 
Ce y 
{ WIRELESS WORLD } 
of R5 
AS 2s 
a r y 
4 AND RADIO REVIEW S 
AS . | De. 
3 | THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN. - 5 
D 4 ` 7 DY 
s No. 229. (yar XIL JANUARY 2nd, 1924. WEEKLY A: 
4S EDITOR : 2A 
$ n HUGH 8. POCOCK. A 
7, RESEARCH EDITOR : ASSISTANT EDITOR : 5 
a PHILIP R. COURSEY, B.Sc., F.Inst.P., A.M.LE.E. F. H. HAYNES. Ys 
ey | QUESTIONS AND ANSWERS DEPARTMENT : No 
ve Under the Supervision of W. JAMES. > 
oN “Ay 


| CONTENTS | A 


A$ Denmark’s Broadcasting Station - = - - 428 Z5 
= A French Circuit with Some Interesting Features - 431 <i 
i Short Wavelength Transmission (continued). By 5 
SN W. James - - 0 - - - - - - 432 © 
O Galena—-Natural and Artificial. By James Strachan 435 se 
af Novel Ideas and Inventions - - - - - 437 Yo 
x New Ideas in Receiver Design (continued). By F. H. % 
E Haynes - - - - - = = = 439 2. 
? - The Leafield Imperial Wireless Service. By E. H. A 
A Shaughnessy, O.B.E., M.LE.E.- -` - - 4483 S) 
AN Our Transatlantic Broadcasting Tests—Further be 
% Reports of Reception - - - - = - 448 No 
ss Around the Wireless World - - - - - . 449 i yy 
With the Societies - - - - - - - 453 KÉ 
Ké Questions and Answers - - - Ao - 455 .' ; 
* aed ee a ee 2 re X- 
“Cs | s Sg 
EN E EDITOR will be glad to consider articles and illustrations dealing with subjects within the scope of >). 
i the Journal. Illustrations should preferably be confined to photographs and rough drawings. The © 
Fe greatest care will be taken to return all illustrations and manuscripts not required for publication if Yo 
AS these are accompanied by stamps to pay return postage. All manuscripts and illustrations are sent at the %2 
2 Author’s risk and the Editor cannot accept responsibility for their safe custody or return. Contributions © 
A, should be addressed to the Editor, ‘‘ The Wireless World and Radio Review,” 12 and 13, Henrietta Street, we 
AS Strand, London, W.C.2. Ve 
A SUBSCRIPTION RATES: A No 
é 20s. per annum, post free. Single copies 4d. each or post free 5d. Registered A 
SN at the G.P.O. for transmission by Magazine Post to Canada and Newfoundland. ee 
= z 
gs 2. 
= EDITORIAL AND PUBLISHING ADVERTISEMENT MANAGERS: © 
aA OFFICES : ‘Yo 
: ; Ber Day and Co., Ltd., a 
ss Ler’ Ea e 9 eye charc Cee Swa 2 4 
“Ct Telephone: Cerrard 2807-9. 


Telephone: Gerrard 8063-8. > 


SEBEZEALS SEAL ALS SS 


THE WIRELESS WORLD AND RADIO REVIEW 


JANUARY 2, 1924 


DENMARK’S BROADCASTING STATION. 


DESCRIPTION OF THE EQUIPMENT AT LYNGBY. 


ITUATED two miles to the north of 
Copenhagen is the Lyngby station, 
which is equipped for telegraphic and 
telephonic transmissions. The in- 
stallation essentially comprises two indepen- 
dent equipments, one a telegraphic set which 
handles the European correspondence of 


counterpoise consists of a network of wires 
close to the ground, all leads being carefully 
laid out to produce equal tuning effects. 
In addition, a number of copper plates have 
been sunk into the water-carrying strata, and 
the counterpoise and actual earth connection 
are balanced through suitable inductances. 


= 6 = Py’. =" 
ar >: Y ew * 
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The aerial system at Lyngby. The masts are of wood, those in the foreground being used 
for supporting the aerial of the telegraph set, whilst the smaller ones in the distance are 
used for telephony transmissions. ° 


Denmark, and a telephony set for communi- 
cation with the Island of Bornholm and, 
in addition, apparatus for the broadcasting 
of concerts. 

The aerial system consists of four masts, 
cach 230 ft. in height, between which are 
suspended 18 wires each about 250 ft. long. 
The masts are built of teak. 

Owing to the fact that the station issituated 
on the slope of a hill, difficulties were ex- 
perienced in providing a reliable connection 
to earth and, as a result of experimental 
tests; it has been found that the use of a 
counterpoise gave improved results. The 


The transmitting apparatus consists of 
two Poulsen arc generators, one of which 
dates back to the davs of Mr. Poulsen 


himself. The other is of more recent 
construction and has an output of from 
25.to 40 kW. 


The telephony installation operates on 
an independent aerial of very similar con- 
struction to that used on the telegraph set. 
The Poulsen system is employed here again, 
the apparatus being supplied by the German 
Lorenz Company, the same concern that 
operates the Eberswald  Radiotelephony 
Station near Berlin. The power handled on 
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The arcs of the telegraph set. (a) and (b) enclose Poulsen arcs; (c) tuning apparatus: (d) the 
transmitting relay ; (e) aerial switch gear; (f) aerial ammetcr; (g) a control device for observing 
hat the arcs are correctly functioning at the right frequency. 


The transmitting room of the telephony set. (a) Poulsen generator); (0) hinting apparatus ; 
(c) aerial ammeter ; (d) speech control and modulating equipment. 
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the are telephony set is approximately 
10 kW. 

The telephony transmitter is arranged 
for connecting up to the ordinary land-line 
telephone service for conversations between 
Copenhagen and the Island of Bornholm, 
and for this service it is necessary to arrange 
for duplex working. Reception is effected 
ly means of directional frame aerials, 
in order to eliminate interference. These 
frame aerials are housed in large wooden 
towers, so that they may be rotatable and 
at the same time protected from the weather. 
By the use of a pair of frames, simultaneous 
working is affected with two stations, 
which are connected up to four-stage high- 
frequency amplifiers. 

A broadcasting service is now in operation 
from this station between the hours of 
7-30 and 8.45 p.m., excepting Sundays. 
The wavelength employed is 2,400 metres 
and the cail sign OXE. 

Listeners-in will appreciate the difference SIN, 
in quality between the arc operated telephony rare ee ot Bec. = 
set, such as is installed in this instance, seen es a i a 
and the valvé operated transmitters of the 
type with which we are familiar in England. 
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Wooden towers in which the frame aerials are 
housed. 


Some of the receiving apparatus used for duplex-telephony working. (a) loose-coupled 
tuner; (b) rejector apparatus; (c) H.F. transformer; (d) high-frequency amplifier ; 
(e) low-frequency amplifier. l 


The operation of telephony apparatus with as it is no easy matter to modulate oscilla- 
arc generators presents many problems, tions as set up by the arc. ` 
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A FRENCH CIRCUIT 
WITH SOME INTERESTING FEATURES. 


HE connections of a receiver which 

it is stated is considerably used 

by French amateurs is given in 

the figure. The receiver is know? 
as the ‘‘ Abelé Receptor,” and was designed 
by an officer of the French Signal Corps, 
Monsieur J. Abelé, during the war. The 
receiver was designed principally for the 
reception of long wavelength signals, that is, 
from 1,500 metres upwards. The receiver 
has however been thoroughly tried out on 
short wavelengths, and the results are said 
to be very satisfactory. 


Referring to the diagram, C, is the aerial 
tuning condenser and L, the inductance, 
which is connected across the grid and fila- 
ment of the first valve V,. In the plate 
circuit is connected the portion B-C of coil 
L., point C being connected with the positive 
terminal of the high tension battery. The 
second valve is connected to operate as a 
detector, and the grid is connected to point 
A of coil Lz. The portion A-D is tuned with 
the variable condenser, C,. The connections 
are such that we have in effect a tuned 
anode circuit, but instead of the grid con- 
nection being taken from the plate terminal 
of the valve V, it is taken from another 
portion of the coil, so that the coil operates 
as an auto-transformer, depending upon the 
position of the contacts A and B. The 
plate circuit of the detector valve is also 
joined to coil L,, and the inductance in 
circuit may be changed by altering the posi- 
tion of the contact C. The coil L, therefore 
acts as a tuned anode coil, an auto-trans- 
former, and provides regeneration as well. 
It is said the best ratio of turns A-D to 
B-C is about 2:3, and the adjustment is 
not critical. The ratio A-D to C-D is much 
higher, and may be in the neighbourhood 
of 10. This adjustment is fairly critical if 
good amplification is to be obtained. 


For short wavelength work, coil L} may 
consist of 60 turns of No. 20 D.C.C. wire on 
a former 34 ins. in diameter. The variable 
condenser C may have a maximum value 


of o‘oo1 mfds. or smaller. The coils L, anl 
L, should be placed so that there is no 
coupling between them. Coil L, may con- 
sist of 60 turns of No. 24 D.C.C. wound on a 
former 34 ins. in diameter, with tappings 
taken from every two turns. The coil mav 
be tuned with a 0:0003 pF variable con- 
denser. 


The operation of the receiver is fairly 
simple. First of all the primary circuit is 
tuned to the wavelength by means of the 
condenser C, and the tapped inductance I}. 
Taps B and C are located about in th* 
centre portion of the coil, and A nearer the 
end of the coil. The condenser C, is then 
adjusted so that the secondary circuit is in 
resonance with the primary. 


The circuii of the receiver. 


When signals have been received, the 
tappings B and C should be properly found 
by experiment. It is also important that 
tapping A should be carefully adjusted. 
Once the correct positions for these tappings 
have been found, they need not be altered 
again, so that once the adjustments are 
made, it is only necessary to tune the aerial 
circuit and the anode circuit. 


Particulars of the receiver were described 
in the magazine Radio, for November, bv ° 
Lloyd Jacquet, 2 OZ. 
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SHORT WAVELENGTH TRANSMISSION. 


THE MASTER OSCILLATOR SYSTEM.--II. 


The oscillator and power amplifier were described in the issue of 
December 27th, pages 404 to 407. 


By W. JAMEs. 


13.—THE COUPLED AERIAL CIRCUIT. 


N the transmitters of Figs. 2 and 4, 

the power valve is shown directly 

connected to the aerial tuning inductance 

L,. The coupling between the valve 
and the aerial is varied by changing the 
Position of the tap T,, and the wavelength 
of the aerial circuit is adjusted by changing 
the position of the tap T,. There are ad- 
vantages to be gained by using a coupled 
circuit between the output circuit of the 
valve, and the aerial. 

Referring to Fig. 5, the aerial circuit 
contains the tuning coil L, with the tapping 
T}, and the fixed condenser in the carth 
wire. The valve output circuit contains 
the coil L}, tapped at T}, and the condenser 
Ce- The coupling between the coils is variable. 

The wavelength of the aerial circuit is 
Settled by the position of the tap T,. The 
amount of power transferred from the plate 
circuit to the aerial circuit is controlled by 
the coupling between the coils L, and Ly. 


A 


CH 
5000 
C, 


ot 


8000000000000 
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Fig. 5. Showing the connections when a coupled 
circuit is used. 


To obtain the maximum efficiency from 
the power valve, the plate circuit Ca Ly 
should be carefully adjusted. The condenser 


C, is not always required. If it is used, there 
need not be so many turns between the 
tap T; and the filament end of the coil Lg: 
The adjustment of the circuit Ce La is, 
however, much easier when the condenser 
is used, and provided the condenser has 
low losses, it is preferable to use it. 

Naturally, the losses in the plate circuit 
ought to be as small as possible, and un- 
fortunately it is difficult to find a really 
good variable condenser which will stand 
the voltage. In commercial work it is 
customary to use specially constructed 
air dielectric condenscrs at this place in the 
circuit. 

The use of a coupłed circuit generally 
involves a loss in aerial current, but this is 
perhaps compensated by the greater flexi- 
bility of the arrangement, the ease with which 
the adjustments are made, and because 
the adjustments are independent. 

A suitable condenser would have a capacity 
of about 0-0005. microfarads, designed with 
special regard to low losses, and able to stand 
a voltage about twice that applied to the 
plate of the valve. 

The aerial coil may remain as before, 
and the plate coil consist of about 20 turns 
of No. 18 bare wire, 5 ins. in diameter. 


14.—THE Kery. 

The position of the key. is 
importance in small power sets. 
to join the key in the power circuit, and 
to shunt the contacts with a condenser 
such as o-or microfarads, joined in series 
with a resistance of about 100 ohms. Another 
method is to connect the key in the grid 
leak circuit so that when the key is raised, 
the grid leak is disconnected from the grid 
condenser. Alternatively, the key may be 
joined across a fixed condenser, such as 
0°OI microfarads, in the grid circuit, so that 


not of great 
Some prefer 


when it is pressed, this condenser is short- 


circuited. Another way is to insert the key 
between the tap T, and earth. The oscillator 
or the amplifier may be keyed, preferably 


— =a —- © 
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the oscillator. Whichever method of keying 
is employed, it is advisable, to prevent 
shocks, to join the bar of the key to a point 
of low or zero voltage. Two connections 
are shown in Fig. 6. 


Vı 
C 
Ra 
A 
Fig. 6. Two ways of connecting a key. 


C,=0.01 microfarad. 


15.—THE MODULATOR.* 

It is possible to modulate ‘the high 
frequency oscillations in several ways. Per- 
haps the simplest, and the best, is that 
known as the constant-current system of 
modulation. 

The connections of a modulator unit are 
given in Fig. 7. This unit is connected in 
parallel to the power valve, or preferably 
to the power and the oscillator valves. 
A choke coil, Chg, is joined in the positive 
supply wire to the valves. The microphone 
is connected to the primary winding of a 
microphone transformer P, and the secondary 
winding S is joined to the grid circuit of the 
valve V}. 


* See page 582, issue of August Ist, 1923. | 
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When the microphone is disturbed by 
speech, its resistance varies, and the current 
in the primary circuit varies accordingly. 
Corresponding voltages are set up across 
the secondary winding; therefore the grid 
circuit of the valve V, has voltage variations 
applied to it corresponding to the speech 
which operated the microphone. 

When the microphone is normal, i.c., 
there is no speech, there is a steady current 
flowing between the plate and filament 
of the valve. The effect of the voltages 
applied to the grid by speech, is to vary- 


CH, CH, 

orerere Lamont Ob HT, 
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© = = 4 
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Fig. 7. Connections of a modulator unit. 
X, = microphone battery, about 6 volts. 
X, = grid battery of dry cells. 
P and S = primary and secondary of microphone 
transformer. 
R, = 0:2 to 0°5 megohms. 


this plate current. Now the choke coil Ch, 
is designed so that in effect the voltage 
amplification shall be as large as possible. 
If the choke had a very large inductance, 


OSCILLATOR MODULATOR 


ee eee ee 
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Fig. 8. The complete telephone transmitter. 
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the plate current would not vary at all, and 
the voltage amplification is then a maximum. 
If there were no choke coil at all, the supplv 
current would simply vary according to the 
demands of the modulator valve, and the 
voltage across the valve would remain 
unchanged. | 

In Fig. 8, the modulator is shown con- 
nected to the power valve. The current 
for the power and modulator valves passes 
through the choke coil L,. Consequently, 
the voltage variations due to speech set 
up across the modulator are applied to 
the power valve. When there is no speech, 
the normal plate voltage is operating the 
power valve, but when the microphone is 
disturbed, the corresponding voltages set 
up across the modulator valve are of course 
applied to the power valve, as these are in 
parallel. 

The continuous oscillations are modulated 
in accordance with the speech because the 
output from the power valve is proportional 
to the plate voltage. If an element of speech 
causes a reduction in the modulator valve 
current, the voltage across the valve 
increases, and the power valve takes more 
current. When the modulator has a 
voltage applied to its grid circuit, so that 
the plate current increases, the voltage 
falls, and the plate current of the power 
valve falls with it. 

The high frequency circuits must therefore 
be so adjusted, that the output is directly 
proportional to the applied voltage. This 
relationship should hold good over a wide 
range of voltages, from a low value to about 
twice the normal plate voltage, if good modu- 
lation is to be obtained. For this reason it 
is better to connect the terminal HT, to the 
modulator side of the choke coil CH}, 
through a resistance if it is necessary to 
operate valve V, with lower plate voltage. 

A power valve such as V,, excited by the 
oscillator V,, connected to a separate plate 
voltage, has not got a straight line characteris- 
tic between plate voltage and aerial current. 
When the oscillator is modulated as well as 
the power valve, the characteristic is a 
straight line, because then the grid excita- 
tion of the power valve is also modulated. 


16.--THE MODULATOR CONSTRUCTION. 

The resistance of the microphone 
ordinarily used is quite low, perhaps in the 
neighbourhood of 70 ohms, under non- 
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working conditions. The grid filament 
resistance of the valve is very high, therefore 
a transformer must be used for good results. 
The primary winding will consist of a 
relatively few turns, because of the low 
resistance of the microphone, while the 
secondary should have many turns, because 
it is connected to a very high resistance 
circuit. 

For ordinary microphones, a satisfactory. 
transformer consists of 250 turns of No. 22 
D.S.C. for the primary, and 20,000 turns of 
No. 42 S.S.C. for the secondary, wound on 
a former I in. in diameter and 3 ins. long, 
with an open iron core built up of a bundle 
of No. 24 soft iron wires to a diameter of 
2 in. 

The resistance, R,, of a few ohms, is in- 
cluded in the primary circuit to provide a 
means of controlling the amount of power 
given to the primary winding. 

The grid circuit requires careful attention. - 
If grid current is allowed to flow during 
part of a speech signal, the voltage across 
the secondary falls, and the secondary 
voltage is not a true copy of the primary 
voltage. To prevent grid current, a hard 
modulator valve should be used, with cells 
X, joined in the grid circuit so that during 
no part of the signal will grid current flow. 
The grid voltage should always be carefully 
adjusted. 


Fig. 9. 


A side-tone arrangement. 


It will be clear that if a soft valve is 
used, a reverse grid current may flow, 
so that even though the grid has a proper 
negative voltage, grid current may still 
load: the secondary of the transformer. 

A transformer works best when a definite 
load is connected across it. For this reason 
a high resistance of about 0-2 to 0-5 megohms 
is joined across the secondary winding. 
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A useful connection, permitting one to 
hear one’s own specch as it appears in the 
grid circuit of the modulator, is given in 
Fig. 9. The transformer shown, represents 
the telephone transformer of the receiver 
used with the transmitter when communi- 
cating. The low resistance telephones are 
connected across the secondary winding 
of the telephone transformer. 

Of course, the speech heard is no guide 
whatever to the quality of speech radiated. 
The only reliable test, perhaps, is that 
afforded by a receiver located a mile or so 
away from the transmitter. 
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17.—THE VALVES. 


Suitable valves for use in a transmitter 
of this description would be those rated at 
Io watts, for the modulator and power 
valves, and an ordinary “ R ” type receiving 
valve for the oscillator. If 50-watt valves 
were used as the power and modulator 
valves, a ro-watt will be satisfactory in 
the oscillator. The plate and filament 
voltages are of course determined by the 
rating of the valves. 


It is a good plan to never overload the 
valves. 


GALENA—NATURAL AND ARTIFICIAL. 


By JAMES STRACHAN, F.Inst.P. 


ALENA, the chief lead ore, 1s a 
natural crystalline sulphide of lead. 
It crystallises in the cubic system 
and in many mineral veins it 
occurs in groups of perfect cubes. It occurs 
more frequently, however, in massive form 
with cubic cleavage and many of the crystals 
sold as “ natural galena ” are simply cleavage 
forms prepared by breaking up massive 
galena. The majority of the crystals sold 
for wireless purposes under a variety of 
trade. names consist of galena, natural or 
ertificial. Artificial galena, contrary to 
all that has been published about it in 
wireless journalism, is very easilv prepared, 
and is much more sensitive as a rectifier 
than most specimens of natural galena. 
The reason for the greater sensitivity 
of artificial galena is probably a physical 
one to a great extent because insensitive 
natural galena may be sensitised by artificial 
re-crystallisation. In this connection it should 
be noted that, according to mineralogical 
and geological evidences, most natural galenas 
have been formed in the wet way, viz., 
by deposition from thermal waters, while 
artificial galena is prepared in the dry way, 
viz., by fusion in a furnace and by the 
application of heat only. Natural galena 
almost invariably contains a small percentage 
of impurities in the fotm of other metals 
or metallic sulphides, such as silver, zinc, 
iron, antimony and copper. A few specimens 
contain selenium, as selenide of lead, and 
more rarely, traces of platinum are found 
in this mineral. The commonest impurity 


is a trace of silver sulphide, and it seems 
probable, from certain experiments carriel 
out by the writer, that silver, even in minute 
quantities, has some effect in increasing 


‘the sensitivity of galena as a rectifier. 


Natural galena may be sensitised in 
several ways. Numerous methods “have 
been employed, such as etching the natural 
crystals with acids, roasting the crystals 
in an atmosphere of sulphur vapour, roasting 
with traces of selenium, or prolonged heating 
in a neutral atmosphere at a temperature 
approaching the melting point of galena. 
The simplest and best method, however, 
consists in fusion and recrystallisation. 

Galena fuses at a temperature of about 
1120° centigrade (not nearly 2000° C. as 
recently stated by a ‘correspondent in 
The Wireless Worid and Radio Rewew*), and 
the presence of small quantities of silver 
brings the melting point below 1,000° C. 
As low a melting point as 935°C. has been 
observed with a fairly pure galena. This 
temperature 1s quite within the range of 
amateurs who desire to experiment in the 
production of their own crystals, and an 
expensive electric furnace is not necessary. 

This temperature is well within the 
range of a large Bunsen burner (provided 
the crucible is surrounded by a fire-clav 
muffle) and can easily be obtained in the 
smith's forge or an ordinary kitchen stove 
using a fair draught and good coal. In the 
latter case the fire-clay crucible (smallest 
size of Battersea round) should be supported 


* Page 838, Vol. 12. 
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on a half fire-brick towards the back of the 
fire. The temperature reached may be judged 
from the following colours, and the crucible 
should have the same colour as the surround- 
ing fire :—- 


Dull red heat .. about 700°C. 
Cherry red heat about goo~C. 
Deep orange heat about 1,100°C. 
White heat . about  1,300°C. 
Bright white heat about 1,500°C. 


The natural galena, costing only a few 
shillings per pound for selected specimens, 
should be broken up small in an iron mortar 
or on an iron plate with a flat hammer. 
This is placed in the crucible, with a few 
fragments of ‘sulphur to prevent oxidation, 
and the lid luted on with a little moist clay. 
The temperature of fusion should be main- 
tained, with a small crucible, for 20 minutes 
to half an hour. More important even than the 
fusion is the rate of cooling. If the crucible 
is lifted out of the fire and allowed to cool 
rather quickly by exposure to the atmosphere, 
on breaking the smelt it will be found to 


consist of a very finely or minutely crystal-* 


lised mass with sensitive spots here and there, 
but not all over. The crucible should be 
allowed to cool very slowly and this is ac- 
complished best by allowing the fire to 
go out before removing the crucible. 
If a Bunsen furnace is used, after fusion 
the flame should be gradually reduced 
and the crucible kept at a dull red heat for 
about an hour before gradually reducing 
the flame further. By this simple method 
of re-crystallisation satisfactory crystals may 
be prepared from insensitive natural galena. 

Black amorphous sulphide of lead may be 
purchased from any dealer in chemicals, 
and this powder may be treated in the 
same way with good results. 

The same process may be used for the 
preparation of synthetic galena from lead 
and sulphur, but this is a little more trouble- 
some because of the low melting points of 
these elements. Lead melts at 327°C. and 
sulphur boils at 445°C. At the latter tem- 
perature molten lead rapidly combines 
with sulphur to form solid sulphide, and the 
formation of the latter renders complete 
union imperfect in one operation. A good 
quality of lead (particularly free from any 
appreciable percentage of tin) should be 
used. The lead is first melted in a fairly 
large fire-clay crucible, and stirred with a 
carbon rod (an arc lamp carbon) while sulphur 
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is added gradually until the lead is trans- 
formed into a black mass, solid at this low 
temperature. This is cooled, powdered up 
finely and mixed with about ten per cent. 
of its own weight of powdered sulphur and 
then fused exactly as in the case of galena, 
and crystallised in the same way. l 

In the treatment of natural galena or 
the preparation of synthetic galena too 
great an excess of sulphur should be avoided, 
otherwise higher sulphides of lead may be 
formed to a small extent, with the result that 
crystals prepared thus lose some of their 
sensitivity by oxidation or exposure to air. 

In the preparation of synthetic galena 
from one to two per cent. of metallic silver 
may be added to the lead with advantage 
because, after numerous experiments, I 
have discovered that a mixture of lead and 
silver sulphides dissolves a certain proportion 
of sulphur in much the same fashion as 
molten silver dissolves oxygen. This 
dissolved sulphur is expelled from the 
smelt during cooling, and, if only a small 
percentage of silver be used, yields a sufficient 
excess of sulphur to give great sensitivity 
to the resulting galena. This property of 
dissolving sulphur is not possessed by 
pure lead sulphide or pure silver sulphide, 
but only by a combination of both. In the 
same way most natural galenas may be 
improved by the addition of a small amount 
of silver during fusion. The silver sulphide 
is isomorphous with the galena and crystal- 
lises in cubes. Experiments have shown that 
the addition of larger quantities of silver is 
not advantageous. We hope at a later date 
to describe further experiments in the 
crystallisation of galena with the addition 
of other elements, some of which have 
yielded interesting results. 


AN IRISH WIRELESS JOURNAL. 


We have received a copy of No. 1 of “The 
Irish Radio Journal,” the official organ of the 
Radio Association of Ireland. The new paper 
claims as its objects the promotion of wireless 
interests in Ireland, and the establishment of 
means whereby readers may make their opinions 
known to the public. Besides a foreword on 
Broadcasting contributed by the Postmaster- 
General of the Free St&te, the first issue contains 
a valuable article upon ‘‘ The Electric Valve: Its 
Action and Applications,” omnes by Professor 
John J. Dowling, M.A., F.Inst.P., ete. The 
address of the publishers is 2-5, Wellington Street, 
Dublin, and the price per copy is 3d. (Annual 
subscription, 4/6.) 
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NOVEL IDEAS AND INVENTIONS 


Abstracted by PuiLtip R. Coursey, B.Sc., F.Inst.P., A.M.LE.E. 


Methods of Keying an Arc Transmitter. 


It is sometimes desirable to arrange a 
radio transmitter so that no energy is 
radiated from the aerial when the signalling 
key is in the “ up ” or “ spacing ” position. 
With oscillation generators where it is not 
easy to interrupt the oscillations—as in the 
case Of Poulsen arcs—special means must be 
adopted to absorb the oscillatory energy 
and to withdraw it from the aerial when the 
radiation of a “spacing wave” is not 
desired. One way of controlling this ab- 
sorbing or “‘ back-shunt ” circuit is sketched 
in Fig. 1,* where G is the arc generator, 


A 


A the aerial and K the signalling key. This 
last is arranged so that it short-circuits 
the secondary winding of one or other of 
the transformers T, T, which have iron 
cores with and primary windings in the aerial 
circuit. In the key position shown in the 
diagram the secondary of T, is short-circuited 
so that T, primary offers only a small 
impedance to the oscillatory current, and the 
bulk of the arc energy is expended in the 
shunt circuit CT}. At the same time the 


primary of T, offers a high impedance in the 
aerial circuit and prevents the flow of current 
in that circuit. When the key is depressed, 
the short circuit is removed from T, which 
consequently chokes back the flow of current 
in the shunt circuit, and the impedance of 
T, is reduced so that current can flow in 
the aerial circuit. 

An improved control can be obtained 
with arrangements of this type by using 
a modulating or “ keying ” valve between 
the key and the chokes or transformers. 


Neon Lamps as Amplifiers. 


Some ways in which standard forms 
of neon filled lamps may be used as amplifiers 
have recently been described in these 
columns.t Improved results may, however, 
be obtained if the lamps are built with 
special electrodes. A species of three-elec- 
trode neon lamp has recently been developed 
in Holland,t in which the cathode consists 
of a thin rod or plate of magnesium or similar 
“alkaline metal, the glow being confined 
to the surface of this electrode. Surrounding 
the cathode are two spirals of iron wire, 
one serving as the anode, and maintained 
at a positive potential of about 120 volts 
with respect to the cathode, while the other 
serves as an auxiliary control electrode 
and is maintained at a steady positive 
potential with respect to the cathode, of 
about 20 volts less than the main anode. 
There is thus little or no current flow to 
this electrode, but by its position it is well 
adapted to centrol the flow of current 
through the gas from the main anode. 
The lamp is thus enabled to act as an 
efficient amplifier. 


* British Patent No. 195718, by C. Lorenz 


Company (Berlin). 


t The Wireless World and Radio Review, 12, 
pp. 700-704, August 22nd, 1923. 


t British Patent No. 175258, by N. V. Philips, 
Gloeilampenfabrieken. 
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High-Speed Radio Signalling. 
The speed of a radio transmission may be 
increased ‘by shortening the time required 


for the “ dash” signal. Normally the 
“ dash ” is made. three times the length of 
the “ dot,” so that by reducing the “ dash ” 
to the “dot” length, a considerable per- 


centage of the signalling time is saved.* This 
can be done by transmitting the dots and the 
dashes at different wavelengths, using two 
oscillation generators of different frequencies 
to feed one aerial. At the receiver two 
separate detectors operated from the one 
aerial can be used to sort out the “ dots ” 
and ‘‘ dashes ” so as to record them both 
on a single paper strip. 


Wired Wireless Transmission on Power 
Lines. 

When it is desired to transmit intelligence 
by wired-wireless methods over high tension 
power lines difficulties sometimes arise in 
coupling the radio or high-frequency appara- 
tus to the wires without’ at the same time 
rendering the former liable to damage by 
the high voltages. In the main two methods 
have been employed, one being to stretch 
a small aerial wire up in the proximity 
of the power wires so that the high-frequency 
energy is transferred to the power lines 
by induction, and the other to use coupling 
condensers designed to operate upon the 
line voltage. 

Another method which at the same time 
involves small cost, is to make use of the 
capacity effect between the parts of the 
suspension or other insulators which are 
supporting the power lines.t By joining the 
radio circuit to one of the metallic couplings 
between the suspension insulator units a 
convenient coupling capacity is very simply 
obtained. The capacity effects of the insulators 
may also be utilised to tune or help tune 
the line to the frequency of the oscillations 
impressed upon it. 

The use of the insulator units to form 
the coupling capacities necessarily involves 
the fitting of extra insulators in most cases 
as otherwise the electrical safety of the line 
might be impaired. 

By the use of this method of coupling 
to the power wires it is possible to arrange 


* British Patent No. 196062, by British Thomson- 
Houston Company (communicated by the General 
Electric Company, U.S.A.). 

t British Patent No. 169724, by E. F. Huth, 
Gesellschaft (Berlin) and Dr. J. Oppenheimer. 
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the receiver so that the H.T. for the valves 
is derived through rectifiers from the poten- 
tial drop across one of the units of the 
insulator. 


The ‘‘ Dancing-Contact ’’ Relay. 

The construction of a simple relay for 
operating a recorder or similar mechanism 
from radio signals is sketched in Fig. 2.* 
In this diagram, T is a telephone receiver 


Fig. 2. 


mounted upon any convenient base B 
carrying terminals for the relay. A platinum 
contact is mounted in the centre of the 
diaphragm of the telephone, and the bent 
tip of the lever L rests lightly upon this 
contact under normal conditions. On the 
receipt of a radio signal the vibrations 
of the diaphragm throw the tip of the lever 
away from the contact and break the local 
circuit (which may advantageously include 
a reversing relay). The pressure of the lever 
on the diaphragm is controlled by the 
spring S and adjusting lever A, and by the 
counter weights WW. 


A Simple Automatic Transmitter. 

Most forms of automatic transmitter, 
whether used for radio or landline telegraphy. 
are complex in construction and costly 
to instal. In many cases, however, the 
provision of some form of automatic or 
semi-automatic transmitter is advantageous. 
A simple transmitter can easily be built 
up in which the various letters of the alphabet, 
numerals, etc., are each given a separate 
key, resembling a typewriter key, which is 
geared to suitable contacts so that the press- 
ing of a key causes the appropriate Morse 
or other code signals to be transmitted.f 
Thus any desired signal or message can be 
transmitted merely by pressing the correct 
keys in the proper order. 


* British Patent No. 195657, by C. P. Ryan. 
t+ British Patent No. 195796, by E. J. Quinn. 
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NEW IDEAS IN RECEIVER DESIGN. 
CONSTRUCTIONAL DETAILS OF A THREE-VALVE SET—Continued, 
By F. H.-HAyYNEs. 


N building any instrument one usuallv 

finds that by far the most difficult 

task is making the cabinet. Good 

workshop facilities for woodworking 
should be available, and the constructor 
must be in a position to obtain suitable 
supplies of well-seasoned wood. The cabinet 
should be made first, and for the reader 
who is skilled in woodwork a drawing is 
given which includes all necessary measure- 
ments for its construction. If woodworking 
facilities are not available, the drawing should 
be passed to a reliable cabinet maker, found 
on the Small Advertisement pages, who 
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be accurately fitted to the front of the in- 
strument and hinged to the woodwork. 
No. 4 B.A. screws are used, and in consequence 
the thickness of the panel must be 5/16 in., 
as these screws and three others used for 
holding the panel to the woodwork are 
driven into the edges. The ebonite panel 
can be detached from the hinge after a good fit 
has been obtained, and the mounting of the 
components proceeded with. Little need 
be said concerning the fitting up of these 
parts except that accurate setting out 
such as can only be obtained by the use of 
steel rule and square and spring dividers. 


Ve 


Details of the containing cabinet. A camera screw back is inserted in the bottom board so that the receiver can 
be easily attached in the bench by a wing screw or supported by the stand. a 


will undertake to work at least to the nearest 
thirty-second of an inch. He might also 
be instructed to fit the hinges, which are 
pieces of best quality piano hinge carefully 
fitted. The ebonite front panel must now 


All necessary dimensions were given in the 
previous instalment. Some little difficulty 
may be met with in fitting the resistances 
as they are designed for fitting to panels 
only } in. in thickness. However, the knobs 
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and lock-nuts can be made to hold securely 
if the lock-nuts are slightly thinned down 
by filing. The holes for the resistance 
spindles should give plenty of clearance. 
The telephone jacks are fitted without 
their nickelled rings, as the thickness of the 
panel does not permit of sufficient threads 
engaging were the rings used. No.7 B.A. 
by in. countersunk headed screws are 
used for securing the small connectors, and 
one is recommended to try out the mounting 
of one of these on a piece of scrap cbonite 
before drilling the panel. It will be found 
that by using a drill a little larger than the 
usual 7 B.A. tapping size that the screws 
can be driven down into the holes without 
tapping, which is probably preferable to 
attempting to drive such a small tap down 
into blind holes. If a hole is made through 
a piece of ebonite rod so that it fits securely 
on to the drill being used for making these 
blind holes it is possible to drill them all 
to maximum depth without the slightest 
danger of the point coming through, for 
only sufficient of the drill should be left 
projecting from the ebonite rod as is necessary 
to make a hole of the required depth. When 
all holes are made and the various components 
tested to ensure correct fitting, the panel 
may be rubbed down with coarse carborun- 
dum cloth. The instrument shown is rubbed 
down on the outer face in straight lines 
parallel to the longer sides, which produces 
quite a pleasing effect, while the inside 
face is rubbed in small circles and thus given 
a uniform matt finish, 


The three other connector strips might 
be made up on the completion of the front 
panel to complete the ebonite work, and thus 
have all the necessary components ready 
for fitting up on to the top and back wooden 
panels. The two terminal strips also must be 
fitted up, and if the reader finds difficulty 
in procuring suitable valve holders he will 
need also to make up an ebonite strip 
carrying three sets of valve legs. The exact 
location for all the components which are 
attached to the top wooden panel has already 
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been given, and these dimensions should be ' 


carefully followed or wiring may become 
a little awkward. The transformers are 
secured by 4 B.A. screws and nuts, while the 
coil holder ts similarly held through two of its 
holes, though ordinary wood screws must 
be used for the two front ones owing to the 
position of the hinge. The grid condenser 
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is placed in such a position that the grid 
leads can be kept extremely short, and one 
is reminded that the saving of perhaps 
only a few inches of wire in the grid circuit 
of a high frequency amplifier leads to 
better results. The grid battery of two cells 
is attached by means of a piece of suitably 
bent brass, and empire cloth should be placed 
between the brass strap and the cells. 
One might be reminded that grid cells 
are fitted not because an additional 
H.T. potential is to be applied to the note 
magnifying valve, but because the filament 
resistance is connected in the positive 
lead, an arrangement which does not give 
quite so much bias as when it is arranged 
in the negative lead, and the cells are used 
to make up for this difference. By using 
this arrangement the grid potential is not 
affected as adjustments are made with the 
filament resistance which would be the case 
if the resistance was in the negative lead and 
the I.S. terminal of the intervalve transformer 
connected to minus of the L.T. battery. 
Little need be said of the fitting up of the 
condensers and connector strip on to the back 
panel except that by staggering the conden- 
sers as shown the leads from their terminals 
will not coincide. 


The small flexible connectors must now 
be made up, and ordinary pieces of flexible 
electric light wire may be used. The ends 
should be looped and bound up with thread 
in order to take in frayed ends. As an alterna- 
tive, bundles of fine flexible wire may be 
used such as can be obtained by removing 
the insulation from electric light flex, and 
threading this bare wire with beads. The 
connectors should be completely made up 
apart from the instrument, exact to length, 
and with the end loops carefully wrapped. 
An equal number of beads is threaded on 
to each lead, and for easy identification 
various colours should be used. By using 
beads, better spacing is obtained between 
the wires when the instrument is closed, 
and the air-spaced beads give lower capacity 
effects between the leads than would be 
set up with rubber-covered flexibles lying 
in contact. Flexible leads must also be 
run between the coil holder and certain 
of the connector taps, whilst the remainder 
should be put through in readiness for ch- 
necting to positions on the wiring. 

Proceeding with the wiring up it may be 
pointed out that owing to the nearness of 
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The practical wiring of the three pane’s, which are 
hinged together end connected by flexibles. 
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the components and the short leads 
necessary that there is no need 
to use such heavy wire as No. 16 
as is usually recommended in larger 
instruments. No. 20 tinned copper 
wire is employed in this instance, 
and does not occupy so much 
space as the thicker wire. It is 
somewhat difficult, however, to 
connect up with this thin wire, 
and requires a little patience. 
The wire is first stretched in order 
to render it stiff, and the paths to 
be taken by the various wires 
must be carefully considered. The 
accompanying practical wiring dia- 
gram was prepared from the 
instrument, and shows the actual 
points between which connection 
must be made. The flexible leads 
from the coil holder must be 
critically connected up, in order 
that suitable reaction effects may 
be obtained. Viewing the instru- 
ment from the front, the aerial 
coil is on the left, the reaction 
coil in the centre, and the tuned 
anode inductance on the right, 
and it will be observed that the 
plugs of the coil holder are standing 
up at the back, with the sockets to 
the front. The actual connections 
are aerial plug to grid; aerial - 
socket to L.T. — ; reaction plug to 
plate ; reaction socket to trans- 
former primary ; tuned anode plug 
to H.T. +; tuned anode socket 
to plate. 

The grid leak is supported by 
soldered connections to the wires, 
and care must be taken not to 
over-heat its ends when making 
a connection. No difficulty will 
be experienced, provided soft 
tinman’s solder is used for the 
purpose. . 

With regard to operation, it will 
be found that the aerial circuit 
will be tuned to broadcasting wave- 
lengths by inserting a 50, 75 or 
100 coil, depending upon the 
dimensions of the aerial. The 
reaction coil may be a 75 or 100, 
while the tuned anode will probably 
be a 75. The tuning condensers 
have to be operated more or less 
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simultaneously, and the extent of 
reaction coupling must be critically 
adjusted. It will be found that as the aerial 
coil approaches the reaction coil, that self- 
oscillation will occur, whilst oscillation 
may be again reduced by bringing the tuned 
anode coil nearer to the reaction coil. 
Critical combinations of reaction on to aerial 
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and tuned anode inductances will render 
the receiver very sensitive, and smooth 
self-oscillation can be obtained for all 
adjustments of the tuning condensers. 

“ R” valves on 4 to 6 volts may be used 
with this receiver, whilst “ D.E.R.” or 
“ A.R.D.E.” dull emitters will give equally 
good results on 1°8 to 2 volts. 


THE TRANSATLANTIC AMATEUR STATIONS. 


! Photo: Parratt’s 


Mr. F. L. Hogg at his Station (2 SH). 


Quickly following the news of Mr. J. A. Partridge’s (2 KF) successful two-way working with Amenca 
came the report that Mr. F. L. Hogg (2 SH), of Highgate, had also succeeded in effecting communication 
with the other side. He first established communication with America. (1 MO) between 4.45 and 8.10 p.m. 
on December 12th, and he has quickly followed this achievement by working with other American and 
Canadian stations, including 3 BP in Toronto, while signals from his station are reported to have been 
heard by several American listeners further west than the stations with which he has communicated. 

A description of Mr. Hogg’s transmitting equipment was given in this Journal some little while ago, 
though we understand that he has carried out some modifications since that time. The results that he 
has obtained indicate what the experimenter can do working, as he does, under rather difficult conditions. 
It is understood that 2 SH is operating from an A.C. supply and is using chemical rectifiers. It was due 
to a breakdown of this part of his apparatus, combined with a few other unfortunate troubles, which rather 
delayed the opening up of communication with the American transmitteis. 

From the illustration it does not appear that Mr. Hogg has a well-finished or elaborate layout of his 
apparatus, though this does not detract from its electrical efficiency. On close examination one can 
identify the tuning inductance, a Moscicki condenser, a Mullard transmitting valve, and his variable grid 
leak, consisting of wires immersed in water. From recent reports it would appear that signals from 
2 SH are getting across when a power of only 30 watts anode energy is employe. 
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THE LEAFIELD IMPERIAL WIRELESS SERVICE* 


By E. H. SHaucunessy, O.B.E., M.1LE.E. 


HE Leafield station was originally 

planned in 1913, and it was to be a 

station of the spark type using 300 Kw. 

Owing to the outbreak of war, fortu- 

nately that form of construction did 
not develop. During the war there were marked 
developments in radio transmitting apparatus, but 
the most marked development of all was the 
development of the arc for high power. Before 
1914 the biggest are that had been made use of, 
I think I am safe in saying, was one of 100 Kw., 
and there were many 25 and 30 Kw. arcs developed 
during the war. ‘Then, towards the end of the war, 
there were developments in the high frequency 
alternator. Apart from one alternator running in 
America, when we were designing the Leafield 
station there was no high frequency generator that 
had proved itself capable of dealing with 250 Kw. 
satisfactorily, except the improved design of 
Poulsen arc, which had proved itself quite satis- 
factory and had carried out satisfactory programmes. 
l personally visited the biggest arc stations on the 
Continent and saw the first Latour high-frequency 
alternator running in France, but quite apart from 
seeing these things and = spending some time 
observing their working, there is a much better 
way of determining the commercial efficiency of 
any generator, and that is by establishing a watching 
station and putting expert telegraphists there to 
take down the whole of the trafic and analyse the 
whole of the traffic at that station. We did this, 
and our opinions that the are is the best and most 


suitable generator for high power work were 
confirmed.. 
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Fig. 1. Characteristte curve of the are, 


Perhaps this evening l can assume that most of 
you, at any rate, are mainly conversant with the 
receiving side, and that therefore L shall be justitied 


* Paper read before the Radio Society of Great 
Britain on Wednesday. November 28th, 1923. 


in giving you some idea of the principle on which 
the are works. 

In the first place the ordinary arc was studied 
and it was found that it behaved in a very peculiar 
manner—that the are did not obey Ohm's law. 

lf you look at the curve of Fig. 1 you will 
observe that the lower line indicates current 
and the vertical part indicates volts applied 
at the terminals. The interesting part of this 
curve is that when you have low volts at the 
terminals you have a big current; when the 
current passing through the are diminishes 
you have an increase of potential across the are. 
In other words, we say the are has a negative 
characteristic. The smaller the current flowin 
through the arc, the larger is the potential difference 
across the are. Duddell considered this negative 
characteristic, and concluded that it could be used 


INDUCTANCE 


CHOKE 


An oscillatory circuit. 


to produce oscillations. He took an ordinary are 
and joined across the terminals an mductance and 
capacity (Fig. 2), and fed the are with a direct 
current supply. Let us assume that we put a 
direct current supply through the are, and then we 
join up the wire connecting the arc to the condenser 
and inductance. The first effect of joming up th's 
cireuit will be to cause the condenser to suck current 
from the path through the are into the condenser 
path, thus making the current going through the 
are smaller. The result of making that current. 
smaller is to make the potential difference across 
the are, and thus the potential difference across 
the condenser larger than it was, with the result 
that the condenser can be charged a little more, 
and this process goes on until we charge the 
condenser up fully and until the current through 
the are is reduced to a very small amount. 
When you attain that stage no imore current 
will flow into the arc, and as you have a 
conducting path through the arc, the condenser 
will now discharge back through the are. | By 
properly balancing the inductances, or by 
properly valuing the capacity and inductance you 
can produce oscillations. But such oscillations as 


Duddell produced are oscillations of audible 
frequency, and are therefore unsuitable for high 


wireless work. 
but he did not get 
He 


frequeney oscillations for 
Poulsen studied this subject, 
to his final type of Poulsen arc immediately. 


c 
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tried various arrangements with different electrodes, 
and burning the are inside a chamber containing 
hydrocarbon gas and put a strong magnetic field 
across the are. The effect of enclosing this arc in 
a chamber and using a gas, and also putting a strong 
magnetic field through, was to enable him to do two 
things—to get much higher frequencies from the 
arc, and alsg to get an are which would deal with 
much higher powers. 


Fig. 3 is the same as Fig. 2 except that 
we have now changed the oscillating cir- 
cuit of inductance and condenser for an aerial. 


The capacity due to the aerial and the inductance 
in series with that capacity gives an oscillating 
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There is another important point to realise with 
regard to the oscillating are, and that is that it is 
possible to arrange the circuits—a bad arrange- 
ment of circuits—so that you can overcharge the 
aerial or condenser circuit, and actually reverse 
the direction of current in the arc, but the normal 
method of working the arc is to adjust the magnetic 
field, the are length, and the hydrocarbon gas in 
such a manner that when the current, which is 
normally feeding in the arc, begins to flow into the 
aerial, it is entirely sucked out of the arc path, and 
the current through the arc just falls tọ zero 
immediately after the aerial begins to discharge 
through the arc. What you want to realise is that 


Wireless buildings, masts and cooling ponds, 


circuit. The function of the two chokes is to keep 
the current supply to the arc constant. That is 
the simplest way of looking at it. 


Fig. 3. 


Connections of are to aerial. 


although you are getting oscillations in your aerial 
you are not getting alternations of current through 
the are. 

Now we want to see how these things are, brought 
into actual practice. l 

The main buildings of the station consist of the 
power house and the wireless building. 


The boiler room has two boilers capable of 
evaporating 10,000 lbs. of water per hour, and in 
the next room we have our machinery ; two turbo- 
generators of 250 Kw. capacity each, for the main 
supply to the arcs. These generators are rather 
special machines. We have the machines entirely 
insulated from the bedplates. Each unit consists 
of a turbine driving two machines off the same 
shaft, each machine being capable of giving 500 
volts, the two being joined in series. The machines 
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have been tested to about 20,000 volts insulation. 
They are capable of adjustment between 500 volts 
and 1,000 volts for the two machines in series. 
In addition, we have two 60 Kw. turbo-generators 
which are used for lighting purposes, providing 
power for circulating water for the condensers ; 
also for working the pumps for circulating water 
for the ares; the pumps for -the air compressors 
for working the pneumatic high speed keys and 
blowing out the sparks at the keys. 

In Fig. 3 are shown choke coils leading from the 
generator to the arc. In practice these choke 
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arc chamber itself is water-cooled on all its faces. 
You can see the rubber tube which directs the 
water into the. jacket of the arc chamber. The 
anode is water-cooled right up to the tip, and the 
anode insulator keeps the copper electrode in- 
sulated from the body of the are. All the other 
metal parts of the are are connected together. 
It is rather interesting to observe that the arc 
is worked between 600 volts and 900 volts. A 
lot of care is taken to put in a good anode insulator, 
and then they are connected. together with a 
water column. Tne water column is, however, 


Fig. 4. Leafield Wireless Station 250 Kw. arc. 


coils are about 6 ft. high and made to carry 
500 amperes. 

The Elwell Poulsen ares at Leafield (Fig. 4) 
weigh about 7 tons. Each of the field magnet 
coils weigh 30 cwt., and they are supported on a 
concrete tile-lined base by means of the supports 
at the’ ends. The field magnet coils are on one 
of the parts of the field magnet which continues 
below the base, the pole pieces project into the 
are chamber. The latter is fed by means of these 
lubricating vessels with methylated spirit. The 


of very high resistance so that even if we get a 
small current flowing through the water it does 
not affect the working. But it is important that 
we should have a good anode insulator. 

One of our troubles was this anode insulator. 
We used a quartz insulator to begin with, but it 
was not unusual for some of these insulators to 
go in seven or eight hours, and they were very 
expensive things. We have got over the trouble 
now, and we use an outer insulator such as you 
see, and another insulator is put inside it which 
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covers the copper electrode that goes right inside 
the arc chamber; the space between the two is 
filled with asbestos rope. By that means we are 
now using insulators which cost very little, and 
last a very long time. The cost of these has 
come down to a negligible quantity. 


Oil immersed condenser. 


Fig. 5. 


lf you start up an arc after it has been cooled 
down for a little while you find that the old gases, 
or some of them, are still there, and the air gets 
in through the lid and the crevices, with the result 
that when you start an arc by pushing the carbon 
up against the copper, you also start a very loud 
explosion. We have had the lid of the air chamber 
blown. off. 

*.We have extended the bolts that hold the lid 
on and fitted longer springs to take any upward 
pressure when the lid is lifted by an explosion. 
A better method of getting over the trouble, we 
have found, is to let the are cool down and before 
starting it up again to blow through the are with 
dry air. In that way you can clear the old gases 
right away, and it is possible to start up with the 
methylated spirit without trouble from explosion. 

Fig. 5. shows one of the oil immersed con- 
densers. 

Fig. 6 is a choke coil. The loading inductance 
at Leafield has 22 turns, and is 12 feet in 
diameter, The coil is designed to carry a heavy 
current, and when we started working at Leafield 
we had trouble with the supports of this coil. 
We got 190 amperes in it, and after working for a 
little while we found that smoke was issuing from 
the side columns. The column was punctured, 
and it was found that the paxolin rods inside the 
porcelain. reels of the columns could not stand 
up to the high frequency effect. We got over the 
trouble by building a wooden spider over the top 
of the inductance coil. 

I am sure vou would not like me to finish Leafield 
without saying something about the harmonics. 
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As a matter of interest we have taken very careful 
measurements of the strength of the harmonics at 
Leafield, and of the fundamental value, and we 
find that when we are radiating with 190 amperes 
in the aerial we actually radiate on the fundamental 
4 Kw. approximately, and the value of the second 
harmonic is 0-0002 Kw. That is a very insignificart 
fraction of the total radiated energy. It should 
he realised that a very small fraction of 200 Kw. 
input when using 300 ft. masts will give you signals 
over a fairly large area. When Leafield was first 
started there was a lot of work to be done in 
order to get it into proper trim. We had to find 
out exactly the best field strength, the best adjust- 
ment of the arc length and the best mixture in 
the arc chamber to suit the particular arcs and the 
particular loads. The same field strength does 
not do for all wavelengths. These things can only 
be determined by experience, and I think that our 
Leafield ares are now tuned to such a condition 
that thev are at least equal to any other. 

With regard to harmonics, L read in the paper the 
other day that G.B.L. meant ‘‘ God Bless Leafield.” 
I am sure we feel that we have been blessed on very 
many occasions. (Laughter.) There has been a 
lot of bad shouting about Leafield, and whenever 
anybody gets any harmonics it is always Lentield. 
(Renewed laughter.) That is. of course, due to one 
or two things, and mainly to ignorance. L am out 
to be shot at after the paper, and to answer questions 
-—(Laughter) —but the first thing to remember is 
thet unless one is a very good operator and can read 
Morse it is impossible to say what station ix causing 


Choke coil. 


Fig. 6. 


the harmonics. 1 daresay we get credit for all 
harmonics, including the valve continuous wave 
stations. I live at Tulse Hill, about six miles from 
Kidbrook, and I can get Kidbrook about eight 
times between 300 metres and 800 metres without 
heterodyning. That is a valve continuous wave 
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station which is not supposed to be on any of these 
wavelengths ; but the harmonics have a character- 
istic tonic train note. 

Then I was very much interested in a statement 
I saw in one of the popular journals that come out 
weekly—not the journal of this Society. It said 
that Northolt is not very much bother now because 
the Post Office had put valves in, and he supposed 
that some day or other we should have valves at 
Leafield. That seems to indicate that valves do 
not produce harmonics. Do not be misled. There 
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emissions. If you live next to the aerial of any 
high power station you will have some trouble, 
but we worked on these coupled circuits for some 
time, giving reasonable satisfaction to the stations 
with which the ares originally interfered. Then one 
day we got our valves going with a little more current 
into the aerial, but we were promptly told that we 
had gone back to the plain aerial arc again and 
were causing more disturbance than ever. 

To get back to Leafield, we have tried various 
means of reducing the mush and the harmonics 


b 


a 
RN 


The engine room at Leafield. 


is no greater fallacy. We did put in valves at 
Northolt, and we have valves at Northolt. It is 
very interesting to know that when we put in arcs 
at Northolt we were told by some very wise people 
that we were very archaic to put them in, and that 
if we had put in valves there would have been no 
harmonics. We developed the arcs at Northolt, 
and put in a coupled circuit, and there is no doubt 
about it that the coupled circuit at Northolt is 
very satisfactory both from the working point of 
view and from the marked reduction in undesirable 


there. We have coated one of the carbons used 
there with a silica paint, but it has not produced very 
much effect. Then we have tried water cooling of 
the carbon in the same way as we water cool the 
copper electrode, the idea being that as the arc 
rises up between the electrodes it will strike the 
cool surface at the same instant every time, and 
we shall get regular kicks or regular impulses into 
our aerial, and thus get a reduction in the harmonics, 

I have got a sample mast stay insulator on the 
table. That is a stay insulator after it has been in 
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use on the stays at Leafield for six months. 
dielectric stresses in the body of the material have 
been so great that a very intense heat is developed 
and the porcelain disintegrates. 


These are some of the troubles you get. 
not always the highest insulating material that is 
the most suitable for use in a high power wireless 


station. 
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I do not think there is anything else I want to 


say about the subject. 


I have tried to explain 


something about Leafield, and I shall feel very 


pleased if we have a discussion. 


I .should like to 


acknowledge with thanks the loan of slides from . 


Messrs. C. F. Elwell, Ltd. 


(The Discussion following the reading of this po per 
will be published in a subsequent issue.) 


OUR TRANSATLANTIC BROADCASTING TESTS. 
Further Reports of Reception. 


Name and District. 


R. Darbyshire, Altrincham 
P. R. Purves, Bickley, Kent 


G. S. Dobson, Rothwell, ur. Leeds 
Nantwich 


Joseph Noden, Si 
London, N. 


Leonard Hirschfeld, 
Etnest Humpherson, London, S.W. .. 
T. F. Lox, N. Devon 4 
Alfred H. Workman, London, N.22 

H. R. Goodall (2IL), Southampton 

D. Ness, Drem NES, 
Tom Lee, Jersey. 

A. Richardson, London, S.W.: 


Walter Thos. Tayler, nr. Barnsley 
R. W. Tavlor, Warrington 


C. Prosser, nr. Cardiff .. 


Frederick Cooper, Northwood, Middlesex 

A. H. Robinson, Tyldesley, nr. 
chester 

D. Lomas, Wilmston, nr. Manchester. 


W. O. Bentley, S. Kensington, London, W. 


5 Platt, Windsor 

J. Martyr, London, 
H. Cameron Beaumont, 
W. N. Harrison, Longbridge, 
C. Warriner, Birkenhead 


A É a2 ; 
Hadde 'rsfie Id. 


Walter McC. Armstrong 


W. A. Haworth, High Lane, Cheshire. 
E. Seymour Clarke, Godalining. . 
A. C. B. Smith, Colwyn Bay.. 
C. W. Smith, Harlesden, N.W.10 
A. E. P. Witham, Frome 
W. Brian Parker, Monkseaton, 
umberland. 
W. H. Harding, Cardiff .. 
C. Hartland Shropshire.. 


ni 


Walter Horsley, B.Sc. Bangor . . 
J. B. Cole, Jersey io 
WG. Pattman, Birming sham 


J. R. Randall, Sutton 
J. Howells, Newport, 
H. Hall, Birnungham 


Coldae Id 
Salop 


H. Jones, Cannock, Stafs. 


D. E. Price, B.Sc., Hinckley, Levis 
F. J. B. Whitfield, Newport, Salop 
A. J. Bromley, Leicester 

J. E. Roberts, Widnes .. 

W. Matthews, Aston, Birmingham 
R. Stephen, Pontypool .. 

F. G. Lang, Gravs, Fssex 

H. Maitland Cole, London, Norg 


Man- 


Birmingham 


Stations 
Heard. 


WGY(?).. 
WGYʻ).. 
WGY 
WGY 


Type of 
Receiver. 
3 valves. 
I- \—I 
I -v-—o 
1—-V--2 
1—C—o 
(dual) 
II—V --o 
I—V—t 
1-—v—I 
4 Valves. 
1--VvV—2 
2--V—1 
Oo -v—I 
o=—V= f 
I -Vv-—!I 
0O-=y -0O 
D- NS 4 
O=Vv -1 
2 valves 
1—v—r1 
oO Vv oO 


. Marconiphone 


> 
-. 


. Marconiphone 


I-—v- -0 
I --V--O 
t v--2 
3 valves. 
1 vV--1 
A, R 


. Marconiphone 


3 valves. 


I v I 

p Valves. 
Burudept 
Ultra IV 

1 \ I 
3 Valves 


plus crystal. 


Name and District. 


Hy. Rogers, Ilfracombe 

W. W. Allan, Jr., ath 

J. R. Christie, Aberdeen. 

Redway, Pemon 

Ms ilfred H. Powell, . Norwood. 
V. Hillier, hela as * 

F. Lang, Bideford, N. Devon .. 

T. A. Alcock, nr. Stoke-on-Trent 

J. Bishop, Gt. Yarmeuth 

L. E. Smith, Eccles 


A. E. Underdown, Eltham, S.E.9 
J. de Burgh Daly M.D., Cardiff 
E R. Martin Worksop.. ; 
H. Andrews, Highgate .. 

G. Laity, Launceston. 

E. G. Griffiths, Ipswich 
Mortimer W. Larkin, Essex 

J. A. Somerville, Monkseaton. . 
T. Mooney, Newcastle-on-Tyne. . 
A. C. Smith, Sidcu 

V. A. Pask, Gosfort 

J. K. Bridle, Durham .. 


Eddy Pearce, Newcastle 
R. T. Haywood, London, S.E 14 
E. H. Blackwood- Price, co. Down 


H. W. Williams, Wakeheld 


A. H. Hawkesford, Altrincham, Cheshire 


B. Draper, Milll Hill, London, 
W. H. Tunstall, Earlestown, Lanes. 
A. Simons, Mablethorpe, Lines, 


V. O. Jones, Glamorgan.. 
A. N. C. Horne, Queenstown 
P. Nicoll, Bumley 

Garrett J. Spiers, London, S.E.4 
T. A. St. Johnston, 
Harold E. Bourne, London, S.W. s 
El Conde de Alba, Salamanca, Spain .. 
Vernon Foster, Barrowin- Furness 


G. A. V. Suwter, B.Sc., Loudon, N.t .. 
Beaumont, Bath.. i 

G. W. Mcliand, Old Colwyn, N. Wales. . 
E. P. Sentance, Grantham 

A. S. Cutcliffe, Hfracombe 

M H, Atkinson, Hawkhurst, Kent 


A. E. Crisp, Woolwich .. 

J: R. Forshaw, Ormskirk y 
J. Rowe, Golder’s Green, ‘London, 
erent 

Wilson Reid, Hawick, N.B. .. 

A. S, Jensen, Laurberg, Denmark 


Digitized by 


N Be 


Aringford, Essex ..* 


U 


Stations Type oí 


Heard. Receiver. 
WGY 2-valve 
Gecophone. 
way 1—v- -I 
WGY .. 1-—v-1 
WaT < = 
WGY'’) —c—1 
WGY'’) I—v—! 
WGY 4 valves. 
WGY o—v—o 
WGY — 
WGY 3 valves. 
KDKA 
WGY . J—y—}Ż 
WGY . 3—v—t 
WGY . o—v—o 
KDKA . 1—v—o 
WGY .. 1-—v—! 
WGY.. aa 
WGY .. 2—v-—1 
WGY .. 4 valves. 
way I—v—0 
way I—v—1 
WIZ 2—v-— Q 
way Gecophone 
2 valves. 
way I—v—t 
WGY .. o—v— 
wey . Marconiphone 
V2 
WGY(?).. = 
ae ee ae 
WHAZ 
IZ 
WGY o—v—1 
way I—v—1 
o—v- -1 
way 
way I—v- 1 
WGY omy-+3 
wey Burndept 
way Ultra IV. 
Oo—V-- -O 
KDKA — 
WwGy 1—v—1 
WIZ?) I—v--: 
WGY I—-V í 
WHAZ 
KDKA 
KDKA 
WGY - 
way § vals 
KDKA 
WGY . o—v 2 
KDKA(?) 
WGy ` Q- —y © 
KDKA 
WGY I—v 1 
KDKA 
wey o—v- 2 
_KDKA 
KDKA . %—-V= WV 
WGY . o—v- 1 
WGY':).. o—v-—2 
WGY':).. o—v-- 3 


Google 


a e a o -y eee -= s =. > 


Í- — 
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Italian Amateur Heard in England. 

M. Guilio Salom (1 MT) of Venice, reports that 
on the night of December 9th he exchanged wireless 
messages with British 2 HF (Mr. W. G. Gold, of 
Four Oaks, Nr. Birmingham), who told him that 
his signals were being well received on a two-valve 
set. The distance from Venice to Birmingham is 
over 800 miles. 


The *“ Model Engineer ’’ Exhibition. _ 

The seventh exhibition, organised by the pro- 
prietors of the * Model Engineer,” will be opened 
on January 4th, at the Royal Horticultural Hall, 
Vincent Square, London, 8.W.1. 

Besides the usual excellent display of models of 
all kinds, this year ranging from the tiniest internal 
combustion engine in the world to a model steam 
engine capable of hauling visitors round the Hall, 
a special radio section will be provided. A strong 
representation of the wireless trade has been 
arranged, and wireless amateurs of all classes may 
expect to find much to interest them. The closing 
date of the exhibition is January I 1th. 


Another Transatlantic Relay Test. 

Reference has already been made in the daily 
Press to the British Broadcasting Company’s 
attempt on December 22nd to relay a broadcast 
transmission from America to listeners in this 
country. Before these lines are in print a further 
experiment on the same lines will have been 
commenced, organised by the Metropolitan Vickers 
Electrical Company, who have made arrangements 
with the Westinghouse Electric and Manufacturing 
Company of Pittsburgh to conduct a series of tests 
during the first week of the New Year. 

With a view to testing the character of the 
re-radiation of these received messages, the Metro- 
politan-Vickers Company is using a transmitting 
power of 1} kilowatts on 400 metres, with the 
call sign ““2AC” The transmissions are being 
carried out from the special experimental plant of 
the Company’s Research Laboratories at Trafford 
Park, and the signals are picked up from KDKA, the 
Westinghouse Company's broadcasting station at 
Pittsburgh. 

The actual transmissions from KDKA are carried 
out on a new system which this series of experiments 
is intended to test. 

Relaying is taking place on favourable nights 
from 11.30 to midnight and it is particularly 
requested that during these periods, amateurs in 
this country will refrain from oscillating. 

Anyone who is able to pick up the ordinary 
transmissions from the Manchester Broadcasting 
Station (2 ZY) should be able to receive this re- 
transmission. Reports of reception will be 
welcomed and should be addressed to Mr. A. P. M. 


AROUND THE 
WIRELESS WORLD 


~ 


THE WIRELESS WORLD AND RADIO REVIEW 449 


Fleming, Manager of Research and Educational 
Departments, Metropolitan-Vickers Electrical Co., 
Ltd., Trafford Park, Manchester. 


The Annual Exhibition of the Physical Society. 

The Annual Exhibition of the Physical Society 
of London and the Optical Society is being held on 
Wednesday and Thursday, January 2nd and 3rd, 
1924, at the Imperial College of Science and 
Technology, South Kensington. The Exhibition 
will be open each day from 3 to 6 p.m., and from 
7 to 10 p.m. 

A lecture on ‘“ The Heape and Grylls Rapid 

Cinema Machine ` will be given by Mr. H. B. Grylls 
at 4 p.m. on January 2nd, and at 8 p.m. on 
January 3rd. Sir Richard Paget, Bart., will give 
a lecture on *‘ The Nature and Artificial Production 
of Human Speech (Vowel Sounds)” at 8 p.m. 
on January 2nd, and at 4 p.m. on January 3rd. 
- We understand that invitations have been given 
to the Radio Society of Great Britain, the 
Institution of Electrical Engineers, the Institution 
of Mechanical Engineers, the Chemical Society, 
the Röntgen Society and the Faraday Society. 
Admission in all cases will be by ticket only, and 
Members of the Societies just mentioned should 
apply to the respective Secretaries. Others 
interested should apply direct to Prof. A. O. 
Rankine, Hon. Secretary of the Physical Society, 
Imperial College of Science and Technology, 
South Kensington, S.W.7. 


New Belgian Wireless Station. 

King Albert presided on December 19th at the 
laying of the foundation stone of the wireless 
station at Ruyssclede, a village some ten miles 
south of Bruges. This it is understood will be one 
of the most powerful stations in the world, and will 
enable Belgium to communicate with the Congo. 
The installation is being carried out by the Société 
Belge de Télégraphie sans Fil, with State assistance. 
The Valve on the Film. 

A cinematograph film giving a diagrammatic 
explanation of the thermionic valve and its applica- 
tion has been produced by the International Western 
Electric Company, and has been shown at the 
Savoy Picture House, Edinburgh. ‘The film also 
includes a series of wireless telephony experiments 
conducted during aerial manœuvres by a flying 
squadron. 


Wanted: A Clerical Assistant. 

The Radio Society of Great Britain requires a 
clerical assistant, preferably with a knowledge of 
amateur wireless. The salary offered is from £120 
up to £150 per annum according to qualifications. 
Applications should be made to the Hon. Secretary, 
32, Quex Road, West Hampstead, N.W.6. 
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The Radio Society of Great Britain. 


TRANSMITTER AND RELAY SECTION.. 


The Franco-British Tests on 200 Metres. 

In our issue of November 28th (p. 290), we gave 
particulars of the transmission tests between 
British and French transmitters which had been 
arranged to take place from November 26th to 
December 9th. French amateurs began trans- 
mitting on November 26th and continued on 
alternate nights. and -British amateurs transmitted 
on the intervening dates. 

The results of the French transmissions given 
below are extremely interesting, particularly when 
read in conjunction with the list of localities of 
the transmitters, included at the end. 

The undermentioned French Stations were heard by Pritish 
amateurs receiving in the places given 


November 26th, 1923. 


8 DY Shetheld, Cambridge, Palmer's Green, Shipley. 
ld 

8 AE Sbefiekdi, Bristol, Shipley, Palmers Green, Edinburgh, and 
alse Switzerland. 

8CF Shetheld, Shipley, Palmer's) Green, Bristol, and also 

5 Switzerland. 

8 BE Sheffield, Edinburgh, Palmer's Green, and also Switzerland. 

8 CS Bristol, Shipley, Palmer's Green, and also Switzerland. 

8 BA Shetticld, Palner's Green, Berwick. 

8 AF York, Shipley. 

8 AE! Bristol, Palmer's Green, 

8 DA Switzerland. 

8 BU Switzerland. 

8 AA Switzerland. 

8 BN Palmer’s Green. 

8 R2? Cambridge. 

November 2°tb, 1823. | 

8 DY Hampstead, Shetheld, Edinbureh, Cambridge, Calne, 
London. York. Bradford. Cricklewood, Folkestone, 
Birmingham, Bristol, Nottingham, Baildon, Stalybridge, 

z Sheerness. 

8 AE Shetheld. Edinburgh, Calne, Bayswater, Cricklewood, 
Stalybridge, London, Bradford, Folkestone, Gowerton, 
Glasgow, Nottingham, York, Baildon. 

8 BL Calne. 

8 DG Gowerton. 

8CF Hampstead,  Shefħeld, Calne, Edinburgh, Bayswater, 
Macelesield, Cricklewood, Bradford, Folkestone, Gowerton, 
Glasgow, Bristol, Nottingham, London, Stalybridge, 


7 Gt. Malvern, York, Bauldon. 


8 BE Hampstead, Shettield, Edinburgh, Calne, Bayswater, 
Stalybridge, Bradford, Folkestone, Gowerton, Glasgow, 
Nettinghon, Baildon, York. 

8 CS Shetheld. 

RAL Folkestone, 

8 BA Shetheld, Calne, Bayswater, Cricklewood, Stalybridge, 


Lendo, Edinburgh, Bradford, Gowerton,  Diaildon, 


Glasgow, Nottingham. 


8 DA London, Fotkestone. Bristol, Nottingham. 

5 PU Sbeerness, Nottingham. 

8 BU Sheerness, Nottingham, Batldon, 

RDX Cricklewood, 

SAA Folkestone. 

SBM Crichleweod, Fettenham. 

SBF tuatden., 

8 DP Gowertoe, Bristol Nottingham, Baildon. 

POU Shetheld, Edinburgh, Stalvbridse, Gt. Malvern, Lendon, 
Shipley, Sheerness, Cricklewood, Nottingham, York, 
Pathtor, j 

8 AU ktpobargh, Cambridge, Sheerness, Nottingham, York. 

BEF (alte. 

8 BS Gt Malvern, York. 

8 CY  Cambrndge. Bayswater, Cricklewood, Macclesticld, Sheerness, 
Nottingham, York. 

SAP Cambridge, Bradford. 

November < Oth, 1923. 

8CJ Hampstead, Folkestone, Clacton, Stalybridge, Calne, 
Cricklewood, Nottinghami, Bristol Motnkseaton, Essex, 
Gowerton, Edinburgh. London. 

8 DY Cricklewood, Nottingham, Bristol, Monkseaton, Gowertor, 

5 Calie, Suffolk, 
8 AEB Hampstead, Suttolk, Clacton, Crichh wood, Earl's Court, 


Dulwich,  Nottungdean,  Bristel,  Menkseaten, Essex, 


Edinburgh, Gowerton, Calne, Lendon. 
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a 
8 CF Folkestone, Calné. Nottingham, Bristo!,  Monkseaton, 
2 Essex, Gowerton, 

8 BE Folkestone. 

SAF Folkestone. 

8 BU London. 

8CS Hampstead, Folkestone, Clacton, Cricklewood, Dulwich, 

Nottingham, Bristol, Monkseaton, Essex. Gowerton. 

8 BA Clacton, Nottingham, Bristol, Monkseaton, Essex, Calne, 


Gowerton, London. 
8 AE? Clacton. Cricklewood, Nottingham, Bristol, Monkseaton, 
Gowerton, Edinburgh, London. 


8 DY Hove. Hampstead, Folkestone, Bradford,  Shefèeld, 
Nottingham, Gowerton, Bristol, Monkseaton, Bradford, 
Calne, East Grinstead, London, Dollar. 

8 DA Calne, Nottingham, Bristol, Gowerton. 

8 AU Cambridge. 

8 LG Suñolk. 

8 CY Nottingham, Bristol, Gowerton. 

8CM Essex. 

8 AH Cambridge. 

8 DM Monkseaton. 

8 BN Cricklewood, Nottingham, Bristol, Monkseaton, Gowerton. 
London. 

December 4th, 122°. 

8 0J Hove, Folkestone, Bradford, Shetheld, Nottingham, Edin- 
burgh, Monkseaton, London, 

8 AG Hampstead, Bradford, Shefheld, Calne, Nottingham, 
Gowerton, Bristol, Edinburgh, “London, Monkseaten, 
Dollar. 

8 CG Folkestone, Bradford, Sheffield. Calne, Nottingham, 

p Gewerton, Edinburgh, London, Monkseaton, 

8 AE Edinburgh, Earl's Court, Bradford, Shemeld, Essex, East 
Grinstead, Nottingham, Gowerton, London, | Bristol, 
Bradford, Nottingham, Edinburgh, Monkseaton, Calne, 

` Dollar. + 

8 BL Nottingham. 

8AQ Nottingham, 

8CF Folkestone, Bradford, Shetheld, Nottingham, Gowerton, 
Bradford, Edinburgh. 

8CS Hampstead, Bradford, Sheffield, Calne, Nottingham, 
Gowerton, Edinburgh, London, 

8BA Folkestone, Bradford, Shefheld, Nottingham, Gowerten, 


London, Dollar. y 
8 AC2 Hampstead, Bradford, Nottingham. 


PCI Fssex. 

8 AE2 Folkestone, Bradford, Shefħeld, Calne, | Nottingham, 
Gowerton, Bristol Edinburgh, Monkseaten, London. 

8 DA Folkestone, Bradford, Sheeld. 

8BU Folkestone, Bradford, Shetfield, Loudon, 

8 AA Folkestone. 

8 CF Nottingham. 

8 CH Nottingham. 

8 DU Nottingham. 


December 6th, 1e 23. 


Hove, Notiogham, Dollar. 


8 CJ ė 

8 AG Bradford, tarts Court, Pahners Green, Nottingham. 
London. Monkscaton, 

8 DY ae ee od, Ears Court, Nottingham, Monkseaton, 
amidon, 

8CG Hove, Bradfer*, Eart’s Court, Palmer's Green, Nottingham, 

$ Loudon, Moukseaton, 

8 AE Bradtord, Nottingham, London, 

8 CT Hove, Bradford. 

8 BL Bradtord, Earls Court, Palmers Green, Nottingham, 
Monkseaton, London. 

8 DU Bradterd, London, Dollar. 

8 AQ Loudon, Monkseaton. 

8 CS London, 

8 RQ Dolar. 

December £th, 1923. 

8 0J Hove 

8 DY New Southgate, Edinburgh, York, Calne, Hove, Earls 
Court, London, 

8CG Calne, Hove, Edinburgh, London, 

8 AE Nottingham, Edinburgh. 

8 CT York. 

8 BL Edinburgh, Hove. 

8AQ Hampstead, Folkestone, York, Calne, Watford, Hove, 
Edinburgh, Earl’s Court, New Southgate, London. 

8CF New Southgate, Calne, Hove, London. 

y AA York, Calne, kdinbergh, 

R BF Folkestone, Calne, York, Edinburgh. 

8 FF Hove, 

$8 DH London. 

g8 GS Hove. 
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FRANCO-BRITISH TESTS—continued. 8% Marsil. SDM Charh in 
Š E: -mM € e, 
8CCO Hoe. SoU Ar aun vet 
8 BP York. rleans. tpernav. 
8 AG Ednrburzgh. 8 CV Cimozes. SDP Versailles. 
SDI Bro. 8 CX Vert-en-Drouais. 8 DQ Cucbwiller, 
. 8 CY Reims. 8 DR Paris. 
, December 10th, 1:23. 8CZ Vaucresson. 8 DS Marcille. 
8 AQ Edinburgh, 8 DA Marseille. 8 DT Teulouse. 
8 CF Nottingham. pe et 8 DU Metz. 
Saktinwlis ouen. SDV Port-St. Louis du Rhone. 
SCE ae 8DD Grenoble. 8 DX Paris. 
8BU Notüngham. 8 DE Marscile. 8 DY Boismillaumne. 
sE Paris. 8 DZ Paris. `- 
Undated Receptions During Test Perioi. Caen. 8 EA Peris. 
E T : 8 DH Marile. SEB Meuiins. 
8 DY NILEN, 8 DI Nime = 8 Caval, 
8CG Nottingham., 8 DJ. Paris 8 EF Pontiu. 
8 AE Aberdecn, Nottingham. l R 
8 BL Atarde: i. = 
8 Ab nlan, Nottingham. 1 
ce a AN FORTHCOMING EVENTS. 
SBE Nottingham. . 
y Sa ee WEDNESDAY, JANUARY 2nd. 
8 PF a on. Tottenham Wireless Society. At 5 p.m. At the Institute, ro, 
8 CH P : Brice Grove, Nay. Mopthly Business Meeting and Reports of 


Experiments, 


Location of French Stations Participating. FRIDAY, JANUARY 4th 
kd . 
Betlbogrir-s -Me . N iseme ` bi i i AR 

AB A EEN one hacen Seventh “ Model Engineer” Exhibition (Janry ith to rith 
8 AC Alby. 8 BI Paris l ` inehisivey, At the Royal Horticultaral Hal, Vincent Square, 
8 AD fusiev-snr-Orge, 8 BK Colombes. SW: : ate 3 f 
SAE Veral 8 BL Pari- Wireless Society of Hull and District. At 7.30 pam. Debate : 
8 AE] Ver-.atlles. 8 BM La eriueite "Has the Advent of Broadcasting proved beneficial to the 
8 AE? Verai- 8 BN Paris a Wireless Amateur 7°’ 
8AE Hari: BBO: Nice, MONDAY, JANUARY 7th 
SAF Pars 8 BQ Marseille. ° A 
py ee 8BR Marwille. Kingston and District Radio Society. Lectur: “An Llectric 
8 AH ene ae 8 B8 Rugks. ! Wave from Transmitting to Receiving Station | Giustrated with 
8 Al Paris 8 BT Paris. lantern slides. By Mr. F. Peake Sexton, ACCS. AMLE. 
8AJ Pari. 8 BU Marseille. Dulwich and District Wireless and Experimental Association. 
SAK Pari~. 8 BY Paris Lecture and Demonstration on © Praeteal Wave Frap Cen- 
8 AL fat trey 8 BX Vitry-sur-Seine. struction.” By Mr. Harrie King. 
SAM Marcelle. SBY Marseille. At the Scientific Novelties Exhibition, King’s College, Strand. At 
SAN Paris 8 BZ Montelimar. 2.30 and 6.30 pam. Leeture. Wireless at Sea? By Cow- 
8 AO Le Mane 8CA Paris mander L A. Slee. f 
BAP Audineourt 8 CB Paris. Radio Association of Ireland (Dublin Annual General Meeting. 
8AQ Arp.ager. 8CC Paris. 
BAR Bihorel, 8CD Toulouse. = =e 
8AS Rue’. 8CE Amiens. 
He pe, 8 CF Sainte-Foy les-Lyon, Re-election of Officers of R.S.G.B. 
SAV R. a po es. In our issue of December 1%th. it was stated 
SAX Alger. RCI Charles ille. that Mr. Frank Hope-Jones (Chairman of the 
SAT anne sing 8 CJ a Radio Society of Great Britain). Mr. L. MeMichael 
8 BA R e ne 8 CL ag (Hon. Secretary) and Mr. L. F. Fogarty (Hon. 
8BB Paris. 8 CM Paris. Treasurer), had been asked to accept office as 
SRS oA 8 CN Foon 2 Vice-Chairmen., Actually the gentlemen referred 
8 BE Pa ETA pa ae to were asked to accept office as Vice-Presidents, 
SBF Oremis. 8 CQ Sottevle-les- Rowen, and we regret the error im our previous paragraph. 


— 


DESCRIPTIONS OF APPARATUS USED FOR RECEPTION OF 
AMERICAN BROADCASTING. 


Announcements have already appeared in these pages inviting readers to furnish descriptions 
of their apparatus with which they have been successful in listening to the American broadcasting. 
To this invitation large numbers of readers have responded, but it should be pointed out that it is 
not possible to judge the merits of apparatus without at least a rough sketch of its general layout 
and, possibly, a photograph. Many experimenters have submitted detailed descriptions of their 
sets, but have only accompanied them with a circuit diagram. As the efficiency of a receiver not 
only depends upon the circuit used, but the manner in which the circuit arrangement is meor- 
porated into the receiver, it is necessary for more complete details to be furnished, particularly as 
Its hoped to publish certain of these descriptions for the benefit of other readers, for it must be 
admitred that the reception of the American broadcasting on a home-built set. is more or 
less an endorsement of its efficiency. As stated in previous issues, prizes of £10 and £5 will 
he awarded for the two best descriptions received. 
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NEW DEVICES OF EXPERIMENTAL INTEREST. 


Holder for Coupled Inductances. 


ONSIDERABLE attention has been 
devoted to the design of coil-holders which 
permit of critical adjustments of coupling, 
and one which has recently made its 
appearance is Worthy of special interest. 
It combines a number of movements, and In con- 
sequence, permits of the most critical adjustment 
being obtained, which is, of course, an essential 


ee ee eae Se 


The new ** Polar’ Coil-holder. 


(Courtesy Radio Communication Co., Ltd.) 


feature, particularly’ when the inductances form 
part of a circuit which may be thrown into self- 
oscillation. 

The coil holders shown in the accompanying 
photographs, in One instance assembled on a 
baseboard, and in the other as a number of com- 
ponent parts, are so designed that when critical 
adjustment is obtained, the locking screws can be 
brought into action and the position of the coils 
rigidly fixed. This coil-holder provides for a 
movement by which one coil slides over the other, 
another action by which one coil can be tilted 
out of the plane of the other, and a third adjust- 
ment which allows tor rotating the axis of the 


movable coil. All of these adjustments are 


Components of the * Polar” Coil-holder for 
panel mounting. 


the face of the slider is — -= 
usually intermittent. It pnus 
is probable that one | 

of the foremost reasons 

for the sliding contact 

coil not being very popu- 

lar is the unreliability 

of connection with the 

face of the slider. A new 


easily made by manipulating the one knob, 
and the manufacturers are to be complimented 
for putting out such a useful component instrument. 

The stem and movable coil holder alone has 
many applications, such as introducing reaction 
in either direction on to a tuned anode inductance 
or H.F. transformer, or for converting a two-coil 
receiver to a three-coil set, by securing the rotatable 
pillar to the panel. The instrument is well 
finished. 


Plugs and Sockets for Inductance Mounting. 


One is quite familiar with the ebonite socket 
so generally used for terminating the ends of the 
windings of a plug-in inductance coil, which 1s 
customarily made of ebonite. A new plug and 
socket connector has recently 
made its appearance, in which 


the brass connectors are 
secured in porcelain instead of 
being pressed into machined 
ebonite or moulded material. 
The purpose of introducing 
this new porcelain mountant 


is with the object of reducing 
capacity. effects between the 
brass connectors, and improving 
insulation generally. 


The connector shown is well Porcelain ee 
finished and has a divided Socket by ai 
plug, which is well machined iia ed ii 
and makes reliable contact ing Co. 
with the socket in which it is 7 
inserted. This new white porcelain mounted 


coil-holder connector is of good appearance, with 
high insulating properties, and possesses a minimum 
of distributed capacity between plug and socket. 


A Reliable Sliding Contact. 


To vary the number of turns of wire in circuit 
by means of a sliding contact is often a very 
desirable arrangement, although presenting many 
difficulties, inasmuch as j 
the connection between 
the turns of the coil and 


a 
= 


type of slider of simple 
construction has recently 


The G-W Slider.” 


appeared on the market. 


It is a good job mechanically and the spring face 
on its imterior maintains the slider in a rigid 
position on its rod, which helps very much towards 


obtaining good contact between its spring blade 
and the turns of the coil. 
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WITH THE 


SOCIETIES : 


Particalars of Membership of any Soc ety can Fe obtained on appl cation to the Secretary. 
Societ es marked with an aster sk are athlated to the Radio Society of Great Britan. 


Leyton Radio Association.* 

“Wood Polishing ” was the title of a 
eture delivered on Tuesday, December 
uth, by Mr. Festerazzi, whose remarks 
were closely followed by a large gathering. 

Both the practical and theoretical 
side of wireless is well catered for in the 
series Of winter session lectures arranged 
and a most sucecssful season is fore- 
shadowed. Electricity, mathematics and 
craftsmanship are all to be dealt with 
in turn. 

Hon. Sec.. Capt. Thorley, Church Army 
Social Centre, Goldsmith Road, F.to. 


The Radio Society of Willesden.* 

An interesting meeting of the above 
Socicty. took place at 34, The Croft, 
Harlesden, on December 4th, when Mi. 
L. A. Bray demonstrated the efficiency 
of his four-valve receiver. Mr. Bray, 
“hese apparatus is installed for portability 
in two carrying cases, was complimented 
on its neatness and on the admirable 
arrangement of the selector switching. 

On Tuesday, Deeesnber rrth, Mr. E. 
Farnshaw Wall demonstrated to an in- 
terested audience his S.T.r0o0 receiver. 
Very good results were obtained, and Mr. 
Wall was complimented upon its com- 
Pac Mess. 

At the suggestion of Mr. A. H. Amall, 
the Society's technical adviser, a 
pennant to fiy from the Society's 
mast has been made, and looks very 
impesing. It is anticipated that the 
Society will be able to take part in the 
forthcoming Transatlantic Transmitting 
Tests. Will members please note the 
change of address from the Harlesden 
Public Library to 34, The Croft. 
Harlesden, N.W .10. Intending members 
ae requested to communicate with the 
Hon. Sec.. F. H. H. Coote, 183, Carlton 
Vale, Maida Vale, N.W.6, 


The Leeds Radio Society.* 

At an instructional meeting held on 
Nov. 30th, Mr. F. Bowman lectured upon 
“Electrice Oscillations and Electric 
Waves,” his remarks being received with 
great interest. 

On December 7th the Past President 
ef the Society, Professor R. Whiddington, 
MLAJ D.Sc., lectured upon © Atomic 
Paysies.” The Professor dealt verv closely 
with the electronic theory of matter, and 
showed by experiments many practical 
applications of the theory to the study 
ef physics. Amongst the apparatus 
denonstrated was a Langinmuir vacunm 
pump and the passave of electrons from 
Nament to anode was rendered visible. 

Applications for membership are invited 
by the Hon. Sec., D. E. Pettigrew, 
37. Mexborough Avenue, Leeds. 


The Manchester Radio Scientific Society.* 

A paper on " Electrical Measuring 
Instruments” was read by Mr. Owen 
an December 12th. A very clear and 
sencis description was given of volt- 


meters and ammeters and their construc- 
tion, proving of great interest to all 
members. 

Hon. Sec, G. A. F. Mercer, 116, 
Burton Road, Withington, Manchester. 


Wimbledon Radio Society.* 

The construction of the Society's 
receiving set was materially advanced 
on December 14th, the whole of the 
tuner panel being drilled and tapped 
ready for assembly. 

The new model of the ‘ Magnora " 
loud speaker was also on view, but as 
no receiving set was available, a demon- 
stration was not possible. 

Mr. W. J. Rawlings brought along a 
very useful power buzzer and Morse 
practice was indulged in. 

A buzzer) wavemeter, manufactured 
by the Marconi Scientifie Instrument 
Company, was exhibited by Mr. W. I. 
Rawlings on Friday, December 27th, 
and much comment was aroused on the 
compactness and finish of the instrument. 

A discussion was held on the relative 
merits of ordinary and low temperature 
valves, the general belief being that the 
former are slightly superior in operation 
than the latter. It was held, however, 
that the advantage afforded by low tem- 
perature valves in that accumulators 
could be dispensed with, was sufficient to 
compensate for the slight insuperiority. 

Morse practice coneluded the pro- 
ceedings of the evening. 

Several new members were present, 
but there is plenty of room for other 
enthusiasts, and full particulars of the 
Society will be forwarded on application 
to the Hon. Secretary, C. G. Stokes, 
6, Worple Avenue, Wimbledon, S.W.19. 


Tottenham Wireless Society.* 

The monthly business meeting took 
phice on Wednesday, December 5th, 
important items being dealt with. A 
proposed accommodation scheme sub- 
mitted by the Committee was accepted, 
and members were asked to help in 
every Was possible to make it a success. 
lo consequence various gifts of cash 
were offered. Tbe President's (Prof. 
A.M. Low! Competition Cup was exhibited 
on this evenme. At the conclusion of 
business, Mr. Usher gave a very interesting 
lecture on the various forms in which 
electricity cean be utilised. 

A sale and exchange was held on 
Wednesday, December rth, when many 
members obtained excellent bargains, 

Hon. Sec., S. J. Glyde, 137. Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


The North London Wireless Assoziation.” 

At a mecting held on Monday, Decem- 
ber roth, Mr. Hinkley demonstrated 
an electrostatic loud speaker of his own 
construction. Although the instrument 
was only m è an experimental stage, 
very clear speech and musie was recorded 


bv it, when working on 8 LỌ, behind a 
crystal and 2 L.F. valves. 

Mr. F. S. Angel then gave a short 
discourse on“ Electrical Power Dis- 
tribution.” : 

Hon. Sec., F. Irvine, Northern Poly- 
technic Institute, Holloway, N.7. 


Radio Society of Highgate.* 

On December 14th, Mr. G. A. V. Sowter 
delivered a lecture on * Reception of 
De fsa on 100 metres,” in which 
he described in detail the apparatus he 
employs for the reception of KDKA, 
an American broadcasting station working 
on 326 metres. The pecularity of this 
station, explained the lecturer, is that 
its third harmonic (109 metres) is re- 
inarkably strong and steady, there being 
a very marked absence .of fading. In 
giving advice on the reception of verv 
low wavelengths, Mr. Sowter emphasised 
the importance of using a verv small 
variable condenser in series with tbe 
aerial. 

During the discussion which followed, 
Mr. Andrewes (2 TA) recounted his ex- 
periences in the reception of KDEA 
and Mr. Hogg (2 SH) reported that he had 
succeeded in establishing two-way com- 
munication with the American amateur 
1 MO. 

Hon. Sec., J. F. Stanley, B.Sc., A.C.G.E, 
49, Cholmeley Park, Highgate, N.o. 


Soutzampton and District Radio Society.* 

The Society is now installed at more 
commodious headquarters over the 
showrooms of the Southampton Gas 
Light and Coke Company (entrance in 
Manchester Street). At the meeting 
beld on December 13th, Dr. McDougall 
presented the prizes to the winners in 
the recent crystal competition, in which the 
reception of Bournemouth broadcasting 
was exceptionally good. The successful 
competitors and the awards are as 
follows :-- 

Open Section: x. Mr. Doran (Prize: 
Polar condenser, presented by the Radio 
Communication Co., Ltd.). 2. Mr. Udall 
(Prize : Cam-vernier coil holder presented 
by Radio Communication Co., Ltd.). 

Members’ Section 1. Mr. Rowlands 
(Prize : loud speaker presented by Messrs. 
Young & Co). 2. Mr. Spear (Prize: 
Silvertown transformer, presented by 
Messrs. Munn & Underwood). 3. Serg 
Lucioni (Prize: variable condenser, pre- 
sented by General Electric Co., Ltd. 

lhe set entered by Mr. Parker was 
highly commended for general finish 
and workmanship. 

The sets were afterwards deseribed 
by the prize winners, and passed round 
for the inspection of the members. ; 

Dr. McDougall expressed the thanks 
of the Society to the donors of the prizes, 
and this was responded to by Cant. 
Young, who assured the members he 
vould alwavs be glad to help in any 
Wav possible. 
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As the number of competitors in the 
open competition was not so prcat as 
anticipated, the prizes presented by 
Messrs, Siemens Bros. & Co., Ltd., 
J. & M. Millett: and W. Holgate are 
being reserved for a further competition, 
details of which will be announced 
shortly. 

Hon. Sec.. P. Sawyer, 55, Waterloo 
Road, Southampten. 


The Wireless Society of Hu'l and 
District 


That this Society can provide a variety 
of subiects for its lectures and papers 
is evident from the fact that recent 
suceesstul lectures include such topics 
as “Simple Cells” (Mr. G. E. Steel), 
‘Some Circuits [I have Tried” (Mr. 
A. W. Spreckley), “ Loud Speakers ” 
(Mr. W. Blanshard), ‘The History and 
Development of the Telephone” (Mr. 
W. Ward. Grad. LE.E.). 

Mr Steel treated his subject from the 
historical, theoretical and practical points 
of view, and illustrated his instructive 
remarks with excellent blackboard 
diagrams. 

Mr. Sprecklev told bis hearers what they 
may expect to receive from such circuits 
as a three valve tuned anode circuit, 
the Mav circuit, the Flewelling and a 
valve and crystal circuit, using a vario- 
meter. The latter circuit he strongly 
advised every member to experiment with. 

Mr. Blanshard very ably explained 
the construction and funetions of a loud 
speaker. He then dealt bricdy with the 
priucipal ideas embodied in a number of 
these instrumecuts of various makes which 
are at present on the market. He dwelt at 
som? length on the * growing ” of certain 
erystals for use in connection with loud 
speakers, and passed round for inspection 
several specimens he had * grown” 
himself, adding that he was at the present 
experimenting in this direction, 

Mr. Ward, who is incidentally an 
operator at the local automatic telephone 
exchange, was Instrumental in providing 
a very profitable evening in describing 
the working of an ordinary common 
battery exchange as compared with the 
automatic exchange. 

The Jecturer also gave a brief outline 
of the history of the telephone. 

‘The Hon. Sec. would be grateful for 
any offers to read papers, give lectures, 
or initiate discussions during the present 
Winter session, 

Hon. Sec., H. Nightscales, “Glen 
Avon,” Cottingham Road, Hull. 


The Radio Society of Tollington School. 

This Society, which has recently been 
restarted, is a revival of a wireless section 
which existed at the Tollington School 
previous to the war. Its object is to in- 
struct the boys of the school in the ele- 
mentary principles of wireless, enabling 
them to take a greater interest in this 
subject. The society at present possesses 
a three-valve low frequency ampliter, 
and a three-valve panel, comprising two 
H.F. and detector, is under construction, 
It is hoped in the near future to give a 
series of lectures on the elements of elec- 
tricity. Membership is open to present 
boys and Old Boys. 

Hou. Sec., L. Hirschfeld, B.Sc., 136, 
Duke's Avenue, Muswell Hill N.10. 


The Dublin Wireless Club, 

Ünder the Presidency of Professor 
J. J. Nolan, M.A. D.Sc., this old-estab- 
lished Club held a very successful meeting 
in the Physies Lecture Theatre of 
University College, Dublin, on November 
29th. A demonstration in broadcasting 
reception was carried out by Professor 
J. Bavley-Batler, M.A.. M.B., and Com- 
mandant J. Smyth, Signal Corps, National 
Anny. 


In opening a discussion on Broadcasting 
from the amateur’s point of view, Pro- 
fessor Bayley-Butler explained the work- 
Ing and wiring of a single valve set, 
enlarged models of the various components 
being shown, Commandant Smyth 
showed by diagrams how a wircless set 
is built up, then building up a set on the 
blackboard by replacing the chalk lines 
with instruments and wires; the set 
when completed received items of the 
broadcast programme of 2L0, 6 BM, 
§ SC, etc. 

The following have agreed to act as 
President and Vice-Presidents of the Chih : 
President, The Houn. Judge W. H. Brown, 
M.A., B.Sc. L.L.B., K.C.; Vice-Presi- 
dents, Sir Robt. Woods, M.B., FLR.CS.E., 
Professor J. Bayley-Butler, M.A., M.B., 
B.Ch., B.A.O.; Col M. J. C. Dennis, 
C.B., Commandant J. Smyth, National 
Army, J. P. Campbell, Esq., and Professor 
J. J. Nolan, M.A. D.Sc. 

The membership of the Club is in- 
creasing very satisfactorily, The new 
club-room is being put in order, and it is 
hoped to have it open by the time wireless 
licences are again issued in the Irish 
Frec State. The excentive are prepared 
to receive applications from Secretaries 
of other radio clubs throughout Ireland 
for atħliation The Seeretary’s address 
is 29, South Anne Street, Dublin. 


Civil Service Clerical Association Radio 


Society. 

On November 7th Mr. H. R. Harbottle 
gave a very interestinz lecture on 
e Valves. The history of the thermionic 
valve and its various functions were fully 
explained and specimens of both the 
* R” and dull emitter types were exhi- 
bited. Mr. Harbotthe demonstrated by 
means of a galvanometer the method of 
drawing a characteristic) curve, and 
emphasised the importance of the curve 
in the efficient use of a valve. The lecture 
was keenly appreciated, and many 
questions relative to members’ experiences 
with valves were answered by Mr. 
Harbottle. 

Mr. C. E. Carter on November 21st 
gave a short talk on ** Reaction,” followed 
by a demonstration of his home-made 
one-valve set, with reaction, Mr. Carter 
has successfully used this apparatus in 
Various parts of the country, and had 
received American telephony on it on 
several occasions. A short length of wire 
was hung across the room, and 2 LO was 
heard distinctly throughout the room by 
means of a loud speaker. 

Hon. Sec., J. A. Nash, 125, Neasden 
Lane, Loudon, N.W.1ro. 


The Middlesbrough and District Wireless 
Society. 

At the annual general meeting held on 
December 3rd, Mr. A. 11. Marshall was 
re-elected President. Mr. C. Thewlis was 
elected Chatrman, and Messrs. King and 
Appleton were appointed Hon. Secretary 
and Treasurer respectively. In reviewing 
the past year’s work the Chairman com- 
mented on the very satisfactory progress 
made and the sound financial position of 
the Socictv. The Society's new receiving 
set was demonstrated, and great credit 
is due to its constructor, Mr. W. Smith. 

A technical committee has been formed 
to deal with the inconventence caused in 


the neighbourhood by the misuse of 


reaction. 

It has been decided that in future the 
meetings of the Socicty shall be held on 
Tuesdays. 

Hon Sec., Frank King, 45, Queen's 
Road, Linthorpe, Middlesbrough. 


The Honor Oak Park Radio Society. 

The gnembers listened to an extremely 
interesting lecture by Mr. R. J. Stanley 
at their last weekly meeting on “ How to 


- 
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Obtain the Maximum Results from H.F. 
Amplification.” 

The lecturer, aided by formal circuits. 
compared and contrasted the three 
methods of H.F. amplification, viz., 
transformer-coupled, — resistance-coupled, 
and tuned-anode coupled, pointing out 
the advantages and defects of each method. 

After giving some very novel views on 
distortion, capacity effects and reaction. 
Mr. Stanley closed his lecture with an 
account of his experiments with H.F. 
amplification. 

Hon. Sec., G. J. Price, 22, Honor Oak 
Park, S.E.23. 


Isle of Man Radio Society. 


On Monday, December 17th, an exhibi- 
tion was held at the Headquarters. 
Derby Road, Douglas, and numerous 
members exhibited apparatus, both- 
home constructed and otherwise. The 
meeting was purely informal, and after 
examining the apparatus displaved, the 
members sat round the fire, while Mr. 
Holmes kindly dernonstrated the reception 
of broadcasting on his five-valve receiver 
and loud speaker. 

Joint. Hon. Seces, R. C. Cannell. 
14, Thorny Road, Douglas. E. R. Green- 
wood, 4, Thorny Road, Douglas, 


Goider’s Green Radio Society. 


An interesting inaugural meeting was 
heid on Wednesday, December sth, 1923, 
at 17, The Grove, Golder’s Green (by the 
courtesy of Mr. Mullings, who placed a 
room at the disposal of the promoters). 
Mr. J. H. Reeves, M.B.E., took the chair 
and an attendance of 35 ladies and 
gentlemen was recorded. 

The question of permanent head- 
quarters is now under consideration, 
together with the programme for 1924. 

The Secretary will be glad to hear from 
prospective members as quickly as pœ- 
sible, and also from anyone who would 
volunteer to lecture, demonstrate or 
otherwise assist In the compilation of a 
tip-top programme. 

Hon. Sec., W. T., Crewe, © The 
Dawn,” rr, Prince's Park Avenue 
Golder’s Green, N.W.11. 


Barnet and District Raiio Society. 


An entertaining and instructive evening 
was provided on Wednesday, December 
12th, when Mr. R. M. H. Lucy, a repre- 
sentative of the firm of Messrs. S. G. 
Brown, Ltd., gave an interesting lecture 
on “ Phones and Loud Speakers.” The 
lecturer dealt chiefly with his firm's 
own products, notably the ‘* Crystavox,” 
the loud speaker for crystal sets, the 
microphone amplifier, and the “ Freno- 
phone.” He also gave a brief description 
of some of the stages in the manufacture 
of ‘phones and loud speakers, and showed 
the members two excellent specimens 
of the earliest of Brown’s "phones. He 
afterwards answered several questions 
of interest asked by members. 

Hon. Sec., J. okes, “ Sunnyside,” 
Stapylton Road, Barnet. 


Hendon Radio Society. 


The first meeting of the Hendon Radio 
Society at their new beadquarters (Brent 
Works, Brent Street), was held on Decem- 
ber 13th, when the directional properties 
of a frame aerial were tested. It is 
interesting to note that BLO was received 
at fair strength in spite of the fact that 
the aerial was screened by the double 
iron walls and the roof of the hut in which 
the experiment was made. 

Hon. Sec., A. E. Lynn, B.Sc.. 79, 
Sunuy Gardens, Hendon, N.W.4. 
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€ ideri Difficulties 


SY’ 


This section of the magazine is placed at the disposal of al readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readera 
should comply with the following rules :—(1) Each question should be numbered and written on a separate 
sheet on one side of the paper, and addressed “ Questions and Answers,” Editor, The Wireless World 


and Radio Review, 12/13, Henrietta Street, London, W.C.2. 
tons readers are advised to search recent numbers to see whether the same 


(2) Before sending in their quest 
queries have not been dealt with before. 
general interest will also be published. 


(3) AU questions will be answered through the post. 
(4) Every question, except those under (5) below, should be 


Queries should be clear and} concise. 
Those of 


accompanied by a postal order for is., or 38. 6d. for a maximum of four questions, and also the coupon 


taken from the advertisement pages of the current issue. 


(5) For the benefit of those readers who would 


rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This coupon should accompany the question submitted, together with a 


stamped addressed envelope. The free coupon is valid for the current week only. 
that a large proportion of the circuits and apparatus described in these answers are cover 


(6) In view of the fact 
by patents, 


readers are advised, before making use of them, to satisfy themselves that they would not be infringing patents. 
(7) Four questions is the maximum which may be sent in at one time. 


‘*H.A.P.’’ (London, W.9.) asks for a diagram 

of a three-valve set (1-V-1) using variometers to tune 
aerial and anode circuits, with switches to connect 

the variometer windings either in series or in parallel. 
The diagram is given in Fig. 1. A switch is 
provided to cut out the L.F. valve when not in use. 
[t will be found an advantage to connect a fixed 
condenser of 0-:00014F permanently across the 
anode variometer. The fixed series aerial con- 


denser may be short circuited when receiving on 
long wavelengths. 


o vou... t 


“W.H.” (Blackpool) asks what is the object of 
connecting a large condenser across the high tension 
battery. 

A condenser with a large capacity, such as | or 
2 mfds., is connected across the high tension 
battery to reduce noises due, perhaps, to faulty 
cells in the battery, and to prevent coupling 
between valves through the internal resistance of 
the battery. The high tension battery resistance 
is included in the plate circuit of each valve, because 
the plate current returns to the filament of the 
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Fig. 1. ** H.A.P.” (London, W.9). A three-valve receiver with vuriometer tuning. Switches are provided 
| to connect the windings in series or parallel. 
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vaives, and when the signal causes a variation 
in the plate circuit current, a corresponding voltage 
would be set up across the high resistance battery, 
which would be communicated to all the valves ; 
consequently the receiver may generate oscillations. 


‘*W.A.D."’ (Stockport) refers to a Flewelling 
receiver, and asks (1) What coils should be used in the 
three-coil holder. (2) Is the coil-holder which is 
described satisfactory. (3) How may one stop 
howling. (4) Which would be the best construction 
of indoor aerial. 


(1) When receiving the short wavelength trans- 
missions we suggest you employ a No. 75 coil in the 
aerial circuit with the tuning condenser in series, 
a No. 50 coil in the closed circuit, and No. 75 in 
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Fig. 2. ‘*O.B.’’ (Swindon). A five-valve receiver using two stages of transformer coupled H.F. ampli- 
fication, with switch on the second valve to employ tuned anode if desired, and switching for reaction to either the 
tuned anode or aerial inductance. Switches have also been inserted to enable any number of valves to be used. 


the reaction circuit. (2) Because it is necessary 
to make delicate adjustments with a receiver of this 
sort, it would be better to employ a good quality 
coil holder so that the coupling may be critically 
varied. (3) The howling may only be stopped by 
careful adjustment of the grid leak. If the variable 
grid leaks which vou have by vou have not sufficient 
range, you could try such expedients as a lead 
pencil line or a piece of damped cotton. (4) The 
best indoor aerial in vour case would probably 
consist of a number of parallel wires, one end of 
the wires being connected together and taken to 
the instrument, and the other end being insulated 
exactly in the same way as an outdoor inverted 
L-type aerial is constructed. 


THE WIRELESS WORLD AND RADIO REVIEW 


JANUARY 2, 1924 


‘*O.B.’’ (Swindon) asks for a diagram of a 
five-valve receiver (2-V-2) with switches to control the 
number of valves in use, and a switch to use either 
transformer or tuned anode coupling between the 
second H.F. and detector valves. 

The diagram is given in Fig. 2. By means of a 
change-over switch the reaction coil may be coupled 
either with the tuned anode coil or with the A.T.I. 


‘*G.W.’’ (Halifax) refers to the reply tc 
‘*C.P.E.’’ (Birmingham) ‘in the issue of 
October Vth. 

The anode circuit coils may be either plug-in coils 
or ordinary cylindrical coils with tappings. Prefer- 
ably use the plug-in coils, when for the reception of 
British broadcast transmissions No. 75 Igranie 
coils will be sat.sfactory. The correct tuning coils 
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to be used are No. 50 or No. 75 for the aerial circuit 
when the condenser is in series and a No. 50 in the 
closed circuit. ‘The rejector circuit coil in the aerial 
cireuit may be a No. 25 plug-in coil and the closed 
circuit coupled with it may be a No. 50 coil. For 
the reaction circuit try a No. 100. The coils used 
in the receiver given in reply to ‘* H.N.” (North- 
wick) in the issue of October 17th have the same 
size us those given above. The different connec- 
tions do not make it necessary to use different size 
coils. The difference between the diagram given 
to '** H.N.” and that given to ‘‘C.P.E.’” is that 
in the latter a rejector circuit is used, which may 
be tuned to the wavelength of an interfering signal 
so that it may be cut out if desired, 
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THE HOLWECK 
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VALVE. 


A NEW DEPARTURE IN HIGH POWER TRANSMITTING TRIODES., 


ROM a technical point of view pro- 

bably the most interesting of the 

many recent developments in valve 

manufacture 1s the Holweck valve, 
which is an entirely new departure in high 
power transmission valves. 

It is well known that in the construction of 
ordinary valves for transmission purposes 
the valve is completely exhausted of air 
and sealed before use, and it is usual to 
employ in the construction of the bulb 
and other parts, substances which can 
withstand considerable heat without de- 
composition, such as glass, quartz, and 
metal. In the construction of the usual 
types of valves, the various components 
are either welded together or sealed, as 
in the case of metal to glass. In the design 
of the Holweck valve, however, the problem 
of construction is solved in a different 
manner, all the parts comprising the valve 
being capable of being assembled and 
dissembled at. will—the components being 
jointed together. Instead of being ex- 
_ hausted once and for all, as in the case of the 
ordinary types of valves, the Holweck valve 
is exhausted when it is required to put it 
into operation and the vacuum is maintained 
by means of special apparatus whilst the 
valve is functioning. The anode is water- 
cooled, the water being circulated. In order 
to put the valve into operation an oil pump 
is first employed to provide a partial vacuum. 
If necessary this partial vacuum can be made 
at any time after the valve has been 
assembled and prior to operating it. A mole- 
cular pump is next used to maintain the 
vacuum and this remains in operation 
throughout the period that the valve is 
used for transmission purposes. It is obvious 
that whenever a valve is taken down for 
renewal of a flament or for any other purpose 
it is necessary to free the electrodes from 
accumulated gases, and this operation takes 
approximately one hour. In actual opera- 
tion the valve functions in an exactly 
similar manner to ordinary types of valves. 
The special point of interest is that diffi- 
culties in construction are overcome by 


finding an alternative means for maintaining 
a satisfactory vacuum throughout the life 
of the valve. 

The Holweck valve has now been in use 
on trial at the Eiffel Tower for some six 
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[Radio Ekéctricité. 
Section of the Holweck 10 Kw. 
valve showing details. 


Fig. 1. 


or seven months. The valve employed 
there has its filament changed approxi- 
mately once a month, and since two 
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valves are available the change can be 
effected without any interruption to the 
service, even though this might be continu- 
ous. As used at present, the Holweck valve 
is connected directly to the aerial at the 
Eiffel Tower without interposing an inter- 
mediate circuit. Unfortunately many 
harmonics are therefore emitted and com- 
plaints naturally arise owing to the fact 
that in the neighbourhood of Paris the 
transmissions can be heard almost as loudly 
on the short wavelengths as on the 
fundamental. 

A brief description will be given here of 
the operation of the special apparatus used 
in conjunction with the Holweck valve, 
and with the aid of the accompanying 
illustrations the principle should be clear. 
Fig. 1 shows a section of the ro kilowatt 
valve which is identical in type with that 
at present under test at the Eiffel Tower. 
The connections “ J” are made by means 
of rubber rings in the construction of which 
excess of sulphur and of volatile substances 
has been avoided. These rings are placed 
round the glass parts “ B” and “ K” and 
are screwed up and packed. The joint 
so constructed is sound, whilst at the same 
time it can easily be undone. The joint 
has very little surface contact with the gas 
at low pressure. 

The filament is supported by two nickel 
arms mounted on a metal base. An in- 
sulated terminal “ H ” serves to carry the 
current to one of the wires, the otherend “ I ”’ 
being joined to the frame. A molybdenom 
wire consisting of two insulated portions 
compressed by means of a spring, maintains 
the tension on the filament. A radiator with 
vanes “ A ” serves to increase the surface 
of the head for cooling purposes. The grid 
“G,” of molybdenom, is supported by a 
split ring having a friction fit on the tube 
“P.” A soldered terminal “ C” makes 
electrical contact with the grid. The anode 
consists of a copper cylinder “ D,” water 
cooled by circulation of the water over its 
entire surface. A thermometer which is 
not shown in the illustration indicates the 
temperature of the water as it leaves the 
anode, and thus serves as an indication 
of the efficiency. The filament consists of 
36 centimetres of cylindrical tungsten 
o-5 millimetres in diameter. The filament 
consists of two wires mounted in parallel. 
The heating current is 36 amperes. The 
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_ taining the vacuum whilst the valve is in 
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filament temperature is 2,700 degrees ab- 
solute, and the saturation current about 
6 amperes. 

The grid is a helix 1-8 centimetres in 
diameter wound with molybdenom wire, 
0°04 centimetres in diameter, the turns 
The anode 
is 4'5 centimetres in diameter, and II 
centimetres long. 


[Radio Eléctricité. 
Fiq. 2. Sketch of the special Gaede pump. 


With an anode potential of 5,000 volts 
the energy transferred to the aerial is 
8 kilowatts, corresponding to a current of 
35 amperes. With 4,000 volts the energy 
is still 5-8 kilowatts (30 amperes). 

The time required before the valve can be 
put into operation is dependent upon the speed 
of operation of the pump, but is somewhere in 
the neighbourhood of thirty seconds after 
the preliminary vacuum has been obtained. 


Since May 23rd last a valve of this type | 


has been used exclusively for telephony 
transmissions from the Eiffel Tower, and the 
power delivered to the aerial with good 
modu'ation is between 5 and 6 kilowatts. 
The very. complete vacuum obtained 
with this valve is made possible by employing 
a-helicoidal molecular pump, working on the 
principle of the Gaede pump, after a partial 
vacuum has been obtained with the oil 
In fact, the arrangements for main- 


operation are almost identical with the 
methods adopted for obtaining a vacuum 
in valves of the ordinary types prior to 
sealing. Fig. 2 shows some details of this 
special Gaede pump, and the details of this 


. 
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The cooling jacket is here fitted up for water circu- 
lating and the valve connected for operation. 


Fig. 3. Photographs showing details of the Holweck valve ard pump. 
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should be followed in conjunction with 
the photographs. Several types of pump 
have been constructed ; the normal speed of 
rotation is about 4,500 revolutions per 
minute. 

It is difficult to predict the future of a 
valve of this type, and to estimate the 
extent to which it may be expected to 
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replace valves where the vacuum is made 
permanently. No doubt the problem is one 
of cost, since the initial cost of the Holweck 
valve is naturally higher, but in use it is 
probab‘e that an economy can be effected. 
Much would depend, no doubt, on the skill 
of the personnel of the station in operating 
the auxiliary apparatus. H. S. P. 


THE PARIS WIRELESS AND PHYSICAL 
EXHIBITION. 


HE Exhibition which has recently 

been held in Paris, was originally 

announced as open from November 

30th to December 17th, but as a 

result of the large amount of interest which 

the Exhibition attracted, the date was 
extended until December 24th. 

The Exhibition embraced Physics as well 

as Wireless, and was organised by the 

Société Francaise de Physique. It was 


certainly a happy idea to associate the 
Wireless Exhibition with the Physical Exhi- 
bition, particularly as it served to show the 
relationship between the two branches of 
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science. Unfortunately, the wireless exhi- 
bitions held in this country have been of 
comparatively little scientific interest, the 
exhibitions having provided a means of 
displaying an enormous variety of wireless 
apparatus, but without stimulating suffi- 
ciently the scientific interest of the public. 
In the case of the Paris Exhibition, demon- 
strations of all kinds were taking place in 
different parts of the hall, and in this way a 
scientific atmosphere was created which, 
unfortunately, has been somewhat lacking 
from our own exhibitions. Approximately 
half the space of the hall was devoted to 
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A general view of one side of the hall, 
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Professor E. Branly visiting the stand of the Radio Club de France. 


wireless exhibits, whilst the remainder of the hall a section set apart for Naval and 
related to other branches of physics. Military exhibits of wireless interest, and 

Apart from apparatus exhibited by com- some of the apparatus shown here was of 
mercial wireless firms, there was in the centre considerable historic interest. There was on 
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A wireless equippcd tank which attracted much interest, 
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view, for example, the first French Army 
valve transmitter, together with a large 
number of similar military sets. 

One part of the hall was devoted to an 
exhibition of historical wireless and elec- 
trical apparatus, which made an extraordinary 
comparison with some of the most modern 
developments which were shown alongside. 

A very noticeable point about this Exhi- 
bition was the excellent quality of the 
loud-speaker reproductions of broadcast 
concerts in the hall. A number of loud- 
speakers were arranged in a gallery alongside 
the orchestra, and so good was the loud- 
speaker reproduction, that it was necessary 
to look up to know whether it was the 
orchestra or the loud-speakers providing the 
music. The loud-speakers most in evidence 
at the Exhibition were certainly those of 
the Gaumont and Pathé Companies, these 
appearing to find favour with by far the 
majority of the manufacturers. 

Amongst the apparatus on view there was 
very little of outstanding novelty. Of 
course the designs of most of the apparatus 
differed very considerably from the British 
designs, but these differences were mostly 
to be found in detail. The degree of finish in 
the apparatus does not come up to the 
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standard of .the British manufacturers, 
except in the case of some of the older 
established wireless firms. 

The majority of the larger firms displayed 
a card indicating that they were members 
of the Syndicat National des Industries 
Radio-Electriques, which is the equivalent 
to our National Association of Radio Manu- 
facturers. 

On the stand of the S.I.F. Company, where 
a large number of different types of valves 
were shown, an item of special interest was 
noticed in a telegram addressed to the 
Company from Mr. Deloy of Nice (French 
8 AB), acknowledging receipt of valves des- 
patched to him, and reporting his first 
historic achievement of establishing amateur 
two-way communication between France 
and America. Naturally, this telegram 
attracted a considerable amount of attention. 

Messrs. G. Péricaud were showing for the 
first time a complete receiver designed to 
operate for both filament and plate current 
from alternating current mains, and very 
satisfactory results were claimed for the set. 
The new Holweck valve is naturally a centre 
of attraction in French wireless circles at 
the present time, and this is described 
elsewhere in this issue. 


THE RETRANSMISSION OF AMERICAN BROADCASTING 


Considerable interest has heen taken in the attempt 
made by the British Broadcasting Company to 
receive signals from KDKA, situated at Pittsburg, 
in the United States, and to re-broadcast the 
transmissions from the various stations of the 


British Broadcasting Company. Many listeners- ` 


in have followed these experiments very closely, 
and it is interesting to know the style of apparatus 
employed, and the conditions under which the tests 
were carried out. 

A cage aerial was employed for reception, 30 ft. 
in length and 45 ft. high. The wires were spaced 
by means of hoops 6 ins. in diameter, and the lead- 
in taken from the exact middle. The receiving 
apparatus consisted of a semi-aperiodic aerial 
circuit, and a loosely-coupled tuned enclosed circuit, 
followed by an amplifier, comprising six high 
frequency valves transformer coupled. The trans- 
formers were specially designed to operate on a 
wavelength of 100 metres. A valve detector and 
two low-frequency amplifiers completed the receiv- 
ing equipment. Capacity reaction was arranged 
between the first and third valves. 

As was observed by the many listeners, it was 
found necessary to continually re-tune the apparatus 
during reception, partly owing to varying signal 


strength, and also to slight changes in wavelength, 
which is very marked, of course, on such a short 
wavelength as 100 metres. 

On the first attempt, it was certainly possible 
to hear something of the transmission, but on 
that night atmospheric conditions were so bad that 
one could hardly expect to get successful results. 

On the second test, conditions were a little better, 
and the retransmission was very creditable. For 
quite long periods it was possible to listen to the 
transmission taking place at Pittsburg without any 
interruption. 

It might be mentioned that KDKA works on 
two wavelengths simultaneously. It is believed 
that two independent transmitting sets are operated 
from a common microphone, and it is the trans- 
mission of 100 metres that is received so regularly 
over here. 

This latest achievement of the British Broad- 
casting Company quickly follows the test organised 
by this journal, in conjunction with Radio Broad- 
cast of America, which took place recently. The 
logical outcome of such tests was the operation of a 
British Broadcasting Station by signals received 
from America, and this was referred to in our 
issue of December 5th, page 304: 
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AN INDUCTANCE CALCULATOR. 


By E. J. Honss, M.C., A.M.LR.E. 


HE ordinary slide rule can be 
employed as an inductance slide 
rule without alteration. Calcula- 
tions can best be based on 10 turns 
per centimetre and corrected for any other 
number of turns arithmetically or by slide, 

using the formula :— T 

[pH = DK, where: 
D = -diameter of solenoid in centimetres. 
/ = length of winding in cms. 

K is Nagaoka’s correction factor depend- 
: . D 
ing on thé ratio a 
An error of 4- I per cent. occurs in this 
case, and is remedied by subtracting from 
the answer one microhenry for every 
hundred or part of a hundred in the answer. 


LENGTH OF COIL IN CMS | 1-5 


A |INDUCTANCE IN 10 1S 
MICROHENRIES 


A similar correction is also necessary when 
the slide rule is employed. In the diagram 
given (Fig. 1), however, the necessary 
correction has been made so that acheap slide 
rule can be obtained by carefully cutting 
out the drawing and pasting it on a piece 
of stout card or thin boxwood. After 
pasting on card or thin wood and allowing to 
dry, the surface should be varnished; a 
very sharp knife should then be used to cut 
along the line x x. 

A cursor may be made as indicated in 
Fig. 2 to speed up the use of the rule. The 
cursor is merely a small piece of celluloid, 
in a suitable frame to slide over the face 
of the rule, with a thin hair-line scratched 
on it. 
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20 25 380 49 50 
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Left-hand portion of slide rule. 
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Right-hand portion of slide rule. 
Fig. 1. 
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An ordinary slide rule has four scales, 
usually called A, B, C and D, but for our 
purpose we need only employ A, B and C. 
B and C are fixed in relation to one another 
and A will be movable. Their scales are 
allocated as follows :— 


A represents the length of coil in centi- 
metres, when the figures will be read 
as I to 100; also for inductance in 
microhenries reading the figures as 
10 to I,000. 


B provides the index for scale C when the 
latter is used for diameters in centi- 
metres. B also carries out the neces- 
sary correction for Nagaoka’s factor K. 


C is used alternately as the diameter 
in centimetres (the index on slide B 
to be employed), and to correct for any 
number of turns per centimetre other 
than I0 ; its own index must obviously 
be used in the latter case. 


The correction necessary to counteract 
the error of + 1 per cent. is due to the differ- 
ence between 7? (9:8696), and ro has been 
allowed for in the diagram (Fig. 1), but with 
a slide rule not so adjusted the correction 
must be made in the answer. 

To use the slide rule as applied to induc- 
tances we will take a definite case as an 
example : a coil 5 cms. diameter and 5 cms. 
long. Place the index in the centre of scale B 
opposite the length of the coil in cms. on 
scale A; next place the hair-line on the cursor 
over the diameter in centimetres on scale C. 
The cursor and A must not now be moved, 
but the index of B moved until it is imme- 
diately beneath the line on the cursor ; 
now keep the two scales stationary and move 
the cursor to the left until the line is over 
the correction factor K. When the ratio 
of aa is I, K = 0:6884, as in this case. 
The line will now cut the scales A and B 
at 85-7 and 0-6884 respectively ; the former 
is the inductance in uH when the coil is 
wound Io turns-per centimetre. 

Suppose we now wish to wind the coil 
with 20 turns per centimetre. Place the 
index of C under the line on the cursor— 
it will then be exactly opposite the inductance 
in pH for 10 turns per centimetre—and then 
move the cursor until the line is over the 
number of turns to be used (20) when 
it will also indicate the inductance on A, 
viz., 3444H. Deduct 4 and the answer 
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is 340 pH—the direct reading will be 340, 
of course, if Fig. I is cut out and used. 
Without moving the scales further any 
other number of turns per cm. could have 
been calculated by merely moving the 
cursor to the number of turns applicable 
to the gauge of wire to be used. 

It is also obvious that we need only set 
the slide rule to the diameter and length 
of former we have to wind, correct it for K, 
set the index of scale C under the cursor, and 
then by moving the cursor to the inductance 
we require to find the size of wire we must 
use to give us that inductance. 


METAL FRAME CELLULOID 


HAIR LINE 


Fig. 2. Showing the cursor. 


One or two trial calculations will rapidly 
familiarise the reader with this easy method; 
the results of the calculations can then be 
checked and compared with the tables 
which have already appeared in this journal.* 


* Page 431, The Wireless World, Vol. VIII, also 
Table I, “ Calculation and Measurement of Induc- 
tance and Capacity.” by W. H. Nottage. 


A NEW CLOCK FOR 


NEW sort of clock, called the 

polytopic clock, has been con- 

structed especially for use in 

wireless stations. It is used at 
the new Berlin ‘“‘ Betriebszetrals.”’ 


It is well known that the range of a 
wireless station is much greater during 
darkness than in the daytime. Therefore 
for long distance communication it is better 
to transmit the wireless messages during the 
night, and the telegraphists of large stations 
who desire to communicate with all parts 
of the world must know in which parts of 
the earth it is dark and where there is day- 
light. Further, they must know the time 
as shown by the clocks in all the receiving 
stations located throughout the world. 

It is not easy to construct a clock which 
tells at the same time all these things, and 
it is usual to work out the time shown by 
the clocks in other parts, or else to use a 
number of clocks, each one set at the time 
corresponding with the various foreign 
stations. This arrangement is not satis- 
factory in large wireless stations because, 
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WIRELESS PURPOSES. 


apart from checking the large number of 
clocks, they would not indicate whether 
there is darkness or light between the 
transmitting and the distant stations. 

Therefore a new clock was constructed. 
Referring to the illustration, the hours of 
day and night are marked on a fixed plate, 
and the continents and oceans are painted 
on a glass plate which is mounted so that 
it revolves. Arrows are going from each 
station to the hour plate. The glass plate 
is lighted from behind, and as it turns, a 
shadow indicates where at a given time it 
is night. 

It was not easy to construct such a clock, 
because in the projection of the whole earth 
on a plate, the meridians are lines and not 
circles, and because there are further differ- 
ences in the measures of the degrees of lati- 
tude. The rotating dial-plate is therefore 


mounted on a special spiral fixed in the 
interior of the clock. 

The lower illustrations show simpler clocks. 
The arrows are each marked with the name 
of a distant wireless station. 


A map of the world, showing the position of various wireless stations, 
called ‘‘ The Pletts Zenithal Map,” may be obtained from The 
Wireless Press, Add, (7d) post free.) 


JANUARY 9, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 


467 


5 HW. 


THE EXPERIMENTAL TRANSMITTING STATION 
OF THE NATIONAL PHYSICAL LABORATORY. 


By R. L. SmitH-RoseE, Ph.D., M.Sc., D.I.C., A.M.I.E.E. 


HE majority of the readers of 
this journal are probably familiar 
with the above call sign, allotted 
to the experimental transmitting 
station of the National Physical Laboratory. 

As the transmissions from this station 
poured into an already well-filled ether 
have given rise to a number of complaints 
of interference received at the Laboratory, 
and more particularly at the offices of the 
British Broadcasting Company, it is thought 
that a few words on the function and opera- 
tion of the station will help to clear away 
some misconceptions which have apparently 
arisen. 

First and foremost, all interfering signals 
received on the broadcast band of wave- 
lengths and during broadcasting hours do 
not emanate from 5 HW; there are 
other sinners. In our case, to those who 


have a working knowledge of the Morse 


The T-type aerial and 


counti rpoise i 


code, there can never be any doubt as to the 
identity of the station as the regulations 
are strictly complied with and the call sign 
(5 HW, not L1 or O2, etc.) is sent twice or 
three times at the beginning and end of 
each transmission. Secondly, the personnel 
connected with the station bear no malice 
against either the B.B.C. or the wireless 
experimenter, and the transmissions are 
not sent out with thẹ idea of spoiling any- 
one’s enjoyment of broadcast programmes 
or of retarding the progress of any serious 
experimenter. The normal laboratory hours 
terminate at 5.30 p.m. daily, and keen as the 
staff of the wireless division may be, they 
do not usually delay until after the above 
time experiments or tests which may be 
quite well carried out in the daytime. 

The laboratory transmitting station was 
set up in 1921-22, for the purpose of assisting 
in and expediting certain classes of national 


ees 
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research work being undertaken for the 
Radio Research Board ; this work necessita- 
ting the employment of a transmitter under 
our complete control. Up to the present time 
the station has been very largely used in 
connection with directional wireless research. 
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therefore, in many of the experiments in 
connection with this part of the work, to 
imitate as closely as possible the wireless 
conditions prevailing in ship and shore 
communication. For certain reasons, the 
majority of this communication is, and for 


A view of the transmitting room. On the right is the quenched gap transmitter 
of Navy design. 


Now one of the most important applications 
of wireless direction finding is directed to- 
wards the safety of life at sea by its 
provision of an additional aid to marine 
navigation. It was considered essential, 


some considerable time will continue to 
be, carried out on the ordinary spark-trans- 
mitter system. Also the wavelengths 
employed in commercial direction finding 
around this country are 600 and 450 metres, 
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and the first of these is obviously a “‘ tabooed ” 
wave, for experimental purposes. The 
necessity for installing a ship's type spark 
transmitting set, and operating it on a 
wavelength of 450 metres thus becomes 
clear. Again, it is a pecularity of direction- 
finding work that the phenomena observed 
and the results obtained are very often 
quite different during the day and night 
respectively. In a complete study of the 
effects which are obtainable in practice, 
it therefore becomes necessary to make 
observations during each of the twenty-four 
hours of the day. 

In the formal licensing of the N.P.L. 
station by the responsible authorities the 
use of several different wavelengths was 
granted with various restrictions placed 
upon each. Among these terms the use of the 
wavelength of 450 metres was granted for 
all times with the exception of the evening 
broadcasting hours. This condition has 
always been strictly adhered to, and during 
the past year no transmissions whatever 
have been made on the 450 metre wave 
dunng the evening broadcasting hours, 
and on only one or two occasions has the 
experimental work necessitated about half 
an hour’s overlapping of the morning broad- 
casting period, on which occasions the power 
of the laboratory station was considerably 
reduced to cause as little inconvenience 
as possible. Even when such transmission 
is in progress its interference with the recep- 
tion of London broadcasting on a wave- 
length of 363 metres* should not be serious 
on any but the simplest type of receiving 
set, for it is the experience of several members 
of the laboratory staff that, at distances 
greater than about one mile, the use of a 
moderately, but not elaborately, selective 
receiver enables almost complete elimination 
of 5 HW'ss spark note. 

With the object of satisfying the condition 
for a complete investigation over the twenty- 
four hours of the day, the wavelength of 
750 metres was selected as being suitable 
for this work- and. causing the minimum 
of interference to general wireless traffic. 
Accordingly, therefore, two tests have been 
made recently in which transmissions have 
been made at regular ten-minute intervals 
for 24 consecutive hours. Although the 
usual length of a transmission for commercial 


* Now 360 metres. 
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direction finding is two minutes, in the 
present experiments the time of trans- 
mission has been reduced to about one minute 
to decrease any interference caused thereby. 
In view, however, of the large difference 
between the wavelength of 750 metres and 
those of the broadcast band (350-500 metres), 
the interference caused should only be 
perceptible on the simplest type of unselec- 
tive receiver used at a very short distance, 
probably within half a mile, of the laboratory 
acrial. Since the laboratory is surrounded 
by open park over a sector of 220° out of 
the 360°, the number of broadcast listeners 
within a radius of half a mile is fortunately 
comparatively small. On a better class 
receiver used at considerably less than one 
mile distance, the signals from the 750 metre 
wave are inaudible when it is tuned in to 
the London broadcasting wavelength. 

With the adoption of the 750 metre 
wavelength, a valve transmitting sct has 
been brought into service, and using an 
interrupted continuous wave this was em- 
ployed in the last twenty-four hour test. 
As, however, the radiation was found to 
contain a harmonic within the broadcast 
waveband the operation of this set was 
suspended during the broadcasting hours. 
With the work of correlation of the effects 
observed with damped and undamped 
waves now in progress, it is anticipated 
that the spark transmitter will be used to 
a steadily diminishing extent, and later 
work carried out entirely on the continuous 
wave transmitter which naturally gives a 
much higher degree of selectivity. 

It is hoped that these brief notes will be 
of interest in explaining the serious scientific 
nature of the experimental work being per- 
formed by the N.P.L. transmitting station, 
and that while being in sympathy with those 
whose only interest in wireless is for the 
entertainment which broadcasting gives, 
those responsible for the experiments con- 
sider it imperative at times to work right 
through the broadcasting periods. 

To the more serious experimenter in wire- 
less the 750 metre transmissions will probably 
have given no difficulties, and it is the 450 
metre wavelength which gives most cause 
for complaint in view of its close proximity 
to the 440 metre wavelength allotted to 
him. It must certainly have been rather 
annoying to an enthusiast who had arranged 
a test on his 10-watt transmitter to commence 
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at, say, II p.m. to be safely after 2LO had 
closed down, only to find that 5 HW was 
endeavouring to monopolise the ether with 
apparently nonsensical transmissions on a 
much higher power. The writer has listened 
to a good many of the invectives levelled 
against” this station, both via radio and 
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Another view of the transmitter. 


otherwise, and feels bound to take this 
opportunity of suggesting that there is 
another side to the question. It. was 
naturally soon discovered that 5 HW'’s 
transmissions occurred at regular intervals, 
viz., ten minutes, and that each signal 
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was about one to one and a half minutes’ 
duration. The obvious thing for the experi- 
menter to do then is to close down during 
that one and a half minutes, and then 
immediately commence activities with re- 
newed vigour in an attempt to get some sort 
of test through in the remaining eight and a 


The panel in the centre is a telephony set. 


half minutes. But in this last period a 
direction-finding observer situated a few 
miles from Teddington is endeavouring to 
get accurate bearing observations upon 
certain ship and shore stations located at 
distances varying from one hundred to 
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three hundred miles, and in a large number 
of cases these observations have been 
impossible owing to the interference caused 
by telephony transmitters whose wavelength 
was much nearer 450 than 440 metres. 


8 


GALVANOMETER DEFLECTION œ (RECEIVED CURRENT)? 


Resonance curves. 


Several tests showed that the reduction 
of the telephony wavelength to its correct 
value eliminated all interference caused 
by the transmitter at the direction finding 
installation. Further, while the transmissions 
by a number of well-known experimenters 
can only be described as excellent, a large 
number of the less experienced licensees 


A NEW PLUG CONNECTOR. 


There is probably nothing ketter for connecting 
the telephones in the receiver circuit than the plug 
and jack arrangement, for by putting in the plugit is 
possible to provide for filament current to be 
switched on, or for the circuit to te changed, such 
as the bringing in or cutting out of low-frequency 
amplifiers. 

One drawback, however, to the use of the plug is 
that it is not possible to connect additional tele- 
phone receivers without unscrewing the cap of the 
plug and rearranging the connections. 

The plug shown in the accompanying illustration 
makers provision for connecting in circuit any 
number of pairs of telephone receivers. Holes are 
provided round the circumference of the three 
metal rings, and the tags of the telephones are 
inserted. Three rings are fitted, so that it is 
possible to connect two pairs of telephones in a 
reries or parallel. The centre ring is merely an 
insulated piece, and thus if one tag is inserted in 
the end nearest to the plug, and the other into the 
centre, whilst the second pair of telephones has 
one tag inserted in the centre and other end, the 
telephones are connected in series. 
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would be well advised to carry out some of 
their initial experiments on modulation, etc., 
with an artificial aerial circuit, and thus 
avoid much unnecessary repetition and fruit- 
less waste of effort. It is indeed galling to 
a serious scientific experimenter who has 
waited until after II p.m. to commence 
taking observations in a frail wooden hut 
which is occasionally neither wind nor 
waterproof, only to find his attempts foiled 
by voices continually repeating such ex- 
pressions as “ Your remarks received O.K., 
old man—er—O.K.—er—how are you getting 
me—er—changing over,” interspersed with 
sounds reminiscent of a dog howling in the 
neighbouring village. At other times one 
has perforce to listen for several minutes 
to a lecture on the elementary principles of 
something or other, which lecture would be 
much more easily and conveniently com- 
municated by post or by direct word of 
mouth. One consolation to set off against 
the frosty approach of the small hours 
is the joy of hearing these enthusiasts closing 
down and retiring for the evening. 

Finally, since 5 HW’s wave is reputed to 
be very flatly tuned, it may be of interest 
to reproduce here a resonance curve plotted 
from readings taken on a frame coil at about 
250 yards from the transmitting aerial. 
The dotted line is a corresponding curve for 
an undamped wave from a valve oscillator 
and shows the proportion of width of the 
resonance curve which is due to the re- 
ceiving coil. 
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The Multi-Terminal Plug. 
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DISCUSSION ON LOUD SPEAKERS 
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FOR 


WIRELESS AND OTHER PURPOSES.* 


ROFESSOR A. oO. RANKIN, D.Sc., 
Spened the discussion and dealt with 
considerations which 
bearing on the subject. 

Some of them are rather obvious, and 
have probably already been taken into account 
by manufacturers ; but few who have worked 
not, at some time 
been faced with apparent contradictions between 
It is wise, therefore, to pause 


ary source, in every acoustical respect equivalent 
to the primary source, whether speaker, singer 
or musical instrument, Put into the language 
of mechanics, this means that the vibratory move- 
ments of the air at any specified distance from the 
foud speaker shall be identical with those which 
would occur if the original source were substituted 
for the loud speaker. 

There is, in my view, little cause for complaint 
in the behaviour of good quality telephone 
receivers applied close to the i 
sounds then just comfortably 
it will be Benerally admitted` as true, 
quality of the sounds given out, even from a loud 
speaker, may be improved by reducing the output 
attempted. It is when large emission intensity 
is required that the distortion becomes too marked 
even for non-critical ears. The various stages 
in the process will Zive rise to the possibility of 
<listortion and the effect is presumably cumulative ; 
thus each stage requires careful consideration. 
there are three operations ; 


The first part 
Dealing with 
the second part, it is stated in Lamb's ** Dynamical 
Theory of that the simple harmonic 
type is the only one which is unaltered in character 
when it is transmitted «e the character of the 
composite vibration being different from that of the 
generating force. In particular, if one of the 
Imposed speeds Py. Pz be nearly coincident with the 
natural speed n, the corresponding element in the 
forced vibration may predominate over the rest., 
Thus we cannot reproduce sounds jn general, 
with complete precision; all we can do is to take 
steps to avoid too great changes of character 


*An abstract of the papers read at the Institution 
of Electrical Engineers, November 29th, 1923. 
(Joint Meeting with the Physical Society.) 


In the often very complicated vibrations which 
we sometimes dissect for convenience into harmonic 


components. And the quotation just given directs 
attention to one of the chief dangers, namely, 
resonance, 


In aiming at loudness there is, no doubt, a 
temptation to resort to resonance ag a means to 
In the majority of telephone diaphragms, 
for example, there are natural frequencies where 
they ought not to be, i.e., within the range of 
frequencies of the sounds used, and the corres- 
ponding components of the sounds inevitably 
get preferential treatment. This, of course, can 
be rectified to some extent by damping the dia- 
phragm, a process which diminishes the selectivity 
of the resonance by broadening the range otf 
frequencies over which it occurs. But inevitably 
the general sensitivity is thereby reduced, and it 
seems to be at least worthy of greater consideration 
of the fact that in 


1t. 
There are two obvious ways of 


grounds the former 
method is to preferred, since it would give 
displacement components more closely corres- 
ponding to the exciting force. Where loudness 
i8 not important this procedure has, | believe, 
proved very satisfactory ; it remains to be seen 
Whether the sensitivity necessary for loud-speakers 
is attainable under like conditions. Perhaps 
others with more knowledge of the mechanical 
properties of, for example, a diaphragm, wi 


The other alternative, that of wing mechanisms 
of very low, ùe., nearly zero, natural frequencies, 
is also worthy of continued consideration as 
Possessing, advantages over more 
One device of thix type, 
of which I heard not long ago, presents certain 
features novel enough to be worth mentioning. 
Siemens Halske, and is said 

suspended 
between the poles of an electro-magnet., as in the 
Einthoven galvanometer. of the foil 
is parallel to the magnetic field, and the incoming 
telephone current, doubtless properly transformed 
to suit the arrangement, flows through the foil. 
This responds by mechanical movements perpen. 
dicular to its plane, and is the equivalent of the 
ordinary telephone diaphragm. Its fundamental 
natural period is two seconds, or thereabouts, 


of a strip 
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and it is reported to operate efficiently without a 
horn. I mention this instrument for the purpose 
also of directing attention to the fact that the 
diaphragm (t.e., the foil) suffers no transverse 
forces except those due to the telephonic currents. 
In this respect it differs rather fundamentally 
from the ordinary telephone receiver in which the 
diaphragm, or reed, is actuated by comparatively 
small increments and decrements of an attractive 
force of large magnitude, which is present in order 
that the sensitive part of the magnetisation curve 
may be utilised. Under these conditions a really 
sensitive diaphragm, t.e., one which at its centre 
responds with large displacement to the operation 
of a small force, seems to be ruled out, for it would 
be pulled over permanently into contact with the 
magnet poles. The modification of the system 
s> that the diaphragm experiences no average 
force, as, for example, in the gramophone diaphragm, 
might lead to valuable results. 


The speaker said it is difficult to choose 
points for consideration from the many that present 
themselves. It is said that in ordinary telephony 
only a very small fraction of the electrical energy 
received is converted into sound energy and it 
might appear advantageous if we could increase 
this proportion. It is also suggested that it may 
not be wise to follow this line too far, otherwise 
complications arising from reaction may appear. 
Our forced vibration should presumably not be 
sufficiently energetic to be capable of altering 
appreciably the character of the forcing vibration. 


With regard to the third sub-division, that is, 
the treatment of aerial vibrations after they have 
been developed, horns, if at all possible, ought to 
be dispensed with because of their resonant 
character. The ideal sound radiator would be a 
spherical2one which in some way could be excited 
by the electrical vibrations, so as to impart to 
the neighbouring air symmetrical fluctuations of 
large enough amplitude. 


A problem of importance is that of the conditions 
of listening to a loud speaker, as, indeed, it is also 
in listening to a live speaker. It seems reasonable 
to suppose that in either case ideal listening would 
consist of hearing speech, at any rate, by the direct 
effect alone, without any reverberation or echo. 
For this we should have to damp out all room 
reflections both at the sending and the receiving 
stations. This is, in effect, frequently done in 
broadcasting, if we limit the case to that of listening 
-on receivers applied close to the ear. But a 
considerable proportion of listeners appear to be 
asking for echo effects. Although I do not agree 
with them, I can admit the argument, more 
particularly in relation to music as opposed to 
speech, that the custom of listening in a hall has 
led some to prefer the admixture of a certain 
amount of reverberation. All I would point out 
‘now is that in practical circumstances, if we 
admit the desirability of appropriate “‘ room 
effect,’ as it is sometimes called, we must 
recognise that the problem is different according 
to the mode of listening, whether with head 
receivers or with a loud-speaker. With the former, 
the echo effect, if wanted, must be imparted at the 
transmitting station; with the latter it is hable 
to develop in the listening room also. 
as I do the value of even one system of echoes, 
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I cannot be expected to tolerate two different 
ones superimposed, such as would arise, in the 
absence of suitable precautions, in a room or hall 
in which was operating a loud-speaker emitting 
sounds already bearing an echo impress. My 
submission is that for loud speakers, as a general 
rule, echoes and reverberation should be eliminated 
at one end at least. For broadcast opera, for 
example, where transmission already unavoidably 
has the effect, the listening room should be 
draped much in the same way as transmitting 
rooms usually are. 


With regard to methods of testing results. 
Audition as a test of the degree of perfection of 
reproduction is liable to be a matter of opinion as 
between one person and another. -From a scientific 
standpoint it would be much better to adopt 
a plan of taking simultaneous records of a visible 
type both of the original sounds and their re- 
produced copies, and comparing them. Even if 
feasible, however, I am not convinced of the value 
of this method except as a matter of scientific 
interest. Unless we could attain the ideal of identi- 
cal records, a degree of attainment probably 
quite unnecessary for present purposes, and, 
indeed, theoretically impossible, we could be sure 
of nothing. After all, the problem is to deceive 
our auditory mechanisms by offering imitations ; 
a listening comparison therefore constitutes the 
most direct test. It ought, of course, to be as 
nearly as possible a direct comparison ; the original 
and the reproduced sounds ought to be capable 
of being heard, not, perhaps, simultaneously, but 
at least alternately at frequent intervals. Our 
problem will be solved when the inventor is able 
to deceive the most critical ear, so that its owner 
does not know whether he is listening to the original 
or to the copy. It remains to be settled who is 
the severest critic. Those of us who have heard 
his recent lectures, and know of his almost uncanny 
faculty of mentally performing Fourier analyses, 
would probably nominate Sir Richard Paget. 


A New Intervalve Transformer. 


We have recently examined a low frequency 
intervalve transformer manufactured by Messrs. 
J. Jarvis, 29, New Kent Road, S.E. The primary 
winding has 3,500 turns of No. 42 enamelled 
wire, and the secondary 17,500 turns of No. 45 
enamelled wire. The turn ratio is therefore 
5 to 1. Each layer of the windings is spaced 
with a piece of empire cloth. The iron core is 
built up of good quality transformer iron stampings, 
and appears to be well designed. The connecting 
terminals are clearly marked, and brass feet are 
provided for fixing. 


When connected up in a receiver with one note 
magnifier, the results were about the same as when 
another transformer of well-known make was used. 
Considering the price, the results were quite 
satisfactory. A transformer of this sort should 
be useful for coupling a crystal. and valve, 
or for use in a receiver having but one note 
magnifier. 

Cc 
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A Microphone for Divers. 


A OMMUNICATION between a diver 
under water and those above water 
has always been a very difficult 
problem and one which has to a 

great extent hampered diving operations, 

and particularly salvage work, 

One of the methods in use for communica- 
tion is the employment of code signals 
communicated to those above, but this 
had many disadvantages when compared 
with actual speech conversation. The em- 
ployment of an ordinary microphone for 
the diver to speak into has been found 
quite impracticable, chiefiy on account of 
the extraneous noises produced by the air 
supply being pumped into the diver’s 
helmet. A method of overcoming these 
difficulties has been found in the employment, 
in place of an ordinary microphone trans- 
mitt:r, of a “ Laryngaphone,”’ an instrument 
developed particularly by Mr. Murray of the 
Telephone Manufacturing Co. Ltd. This 
instrument is held in contact with the throat, 
as shown in the photograph, and reproduces 
the voice with perfect clearness whilst being 
at the same time unaffected by extraneous 
noises. 
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The “ Laryngaphone”’ in position, being worn by 
Captain Lawson Smith. 

The “ Laryngaphone ” has been in constant 
use for diving operations at Folkestone for 
the past two years and has given every 
satisfaction. 
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The apparatus employed above a is shown in this photograph. An amplifier and loud speaker are used to 
convey instruciions from the diver, while on the right below the diver’s helmet is seen the ordinary telephone 
apparatus for conversation with the diver. 
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The Radio Society of Great Britain. 


THE TRANSATLANTIC AMATEUR TESTS. 


During the past fortnight further progress has 
been made in the field of amateur radio trans- 
mission. As has already been announced, this 
season the amateur Transatlantic tests commenced 
on December 22nd, and from that date onwards 
the ether has been disturbed in the small hours of 
the morning by numerous calls addressed to 
America, originating from radio experimental 
stations in several countries of Europe. In the 
main these calls have been sent on a wavelength 
in the neighbourhood of 180-200 metres. 

To eliminate all possibility of error in reporting 
reception of these calls in the United States a 
series of special 5-letter code words has been 
allocated to each station taking part in the test, 
these codes being changed every morning to 
ensure secrecy. The American Radio Relay 
League, who have organised in the United States 
the collection of the reports of reception and their 
checking with the official schedules, have been 
furnished with a secret copy of the code words 
and transmission schedules for each European 
station. Upto the present 13 British, 6 French and 
3 Dutch stations have been reported as heard in 
the United States, and their code words verified. 
Some other calls have also been reported, but these 
receptions have not as yet been verified by the 
code words. 

The thirteen British stations referred to above 
as having been heard in the United States and 
their code words verified are as follows :—2 FQ, 
2KF, 2SZ, 5AT, 5LC, 5PU, 6NI, 6 XX, 
6YA, 5 BV, 2KW, 2NM, 20D. 

It will be noted from this list that the majority 
of these stations are situated in the neighbourhood 

‘of London, a few only being in the provinces. 
This fact seems to negative the suggestion that 
has sometimes been made that good transmission 
on short wavelengths is not possible from the 
neighbourhood of a large city like London. 

These results show up better than last year’s 
tests for two reasons: firstly, there are a greater 
number of British amateurs transmitting and a 
greater number having a licensed power for the 
purpose of these tests in excess of the normal 
l0 watts granted to most experimental stations, 
several permits having been granted by the Post 
Office for use during these tests of a power of 
250, 500 and 1,000 watts ; secondly, the Americans 
have had more opportunity for and experience in 
listening for long distance C.W. transmission. 
This additional experience has also been ac- 
companied by a corresponding development of 
the receiving apparatus, and in particular a 
development in the use of radio frequency ampli- 
fication. An additional encouragement has been 
provided this year by a series of prizes which 
have been offered for the best records of reception 
of the European signals, and this has doubtless 


restrained many U.S. amateurs from transmitting . 


during the hours when we are sending from this 
side of the Atlantic. This has undoubtedly 
leasened the jamming on their side as compared 
with that experienced last year. 


Perhaps the most interesting development in 
radio work that has accompanied the tests has 
been the success that has been achieved in the use 
of two shorter wavelengths than those above 
mentioned, By using these shorter wavelengths 
two-way communication across the Atlantic has 
been effected on many occasions by several British 
experimenters, as well as two French and one 
Dutch amateur. Further experiments are in 
progress in this direction. 

Soon after the tests started, the American Radio 
Relay League sent a special message to this country 
asking particularly that all the transmissions 
forming part of the Transatlantic tests and made 
during the schedule period should be carried out 
on a wavelength in the neighbourhood of 200 metres, 
and that a shorter wavelength should not be used 
for the purpose of the schedule period. The reason 
for this is doubtless that the special object of these 
tests was to further investigate the two hundred 
metre transmission as well as to establish two-way 
communication on that wavelength if possible. 

As soon as the schedule periods are finished 
further work will doubtless be done in this direction 
on 200 metres, and on the shorter wavelengths. 


Puitie R. Coursey. 


Presidential Address. 

The Presidential Address of the Society will be 
delivered by Dr. W. H. Eccles, F.R.S., at the 
Institution of Electrical Engineers, on Wednesday, 
January 23rd, at 6 p.m. 


Conference of Affiliated Societies. 

The Conference of Affiliated Wireless Societies 
will be held at 2 p.m. on Wednesday, January 
23rd, at the Institution of Electrical Engineers. 
It is hoped that secretaries of affiliated societies 
will notify the Hon. Secretary of the R.S.G.B. of 
the names of the delegates who will be able to 
attend. Particulars of the matters to be discussed, 
which are of an important nature, are being sent to 
Hon. Secretaries. 


The R.S.G.B’s. Dinner.—The Dinner of the 
Radio Society of Great Britain will be held on the 
evening of January 23rd after the Presidential 
Address. Ladies are specially invited. Single 
tickets 12/6 each, and double tickets £1 1/- each, 
may be obtained on application to the Hon. 
Secretary of the Society. 


Forthcoming Events. 
WEDNESDAY, JANUARY 9th. 

East Ham and District Radio Society. At the C.A. Social Centre, 

Barking Road, E.6. Informal Meeting. 
FRIDAY, JANUARY 11th. 

Wireless Society of Hull and District. At 7.30 p.m. Visit to 
Offices of the ‘‘ Hull Evening News " (by kind permission), to view 
Creed Machines in Operation. 

MONDAY, JANUARY 14th. 

Ipswich District Radio Society. At 55, Fonnereau Road, 

Open Night. 


WEDNESDAY, JANUARY 16th. 
East Ham and District Radio Society. Lecture: “Insulators.” 
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PATENT ABSTRACTS. 


Mounting for Crystal Rectifiers .* 

A simple mounting for the crystal and 
the stem which carries the contact wire 
is given in Fig. 1. The crystal is held between 
the sides of a metal clip, and connection is 
made with it through the back holding- 
down screw. The stem, which ought to be 
so mounted that easy movement in any 
direction is possible, is held in place by the 
wire strands. The figure is self-explanatory, 


Switches for Wireless Receivers. 

Readers are probably familiar with plug 
and jack controls. In the case of a multi- 
valve receiver, it is often desirable to have 
easy control over the number of stages of 
amplification in circuit. To secure this 
advantage without introducing serious losses, 
requires that the switching device shall 
be carefully designed, and the circuit cut 
out should, when necessary, be completely 
removed from electrical contact with the 
remainder. 

Patent No. 201,014 describes the use of 
jacks for switching circuits.t The method 
of connecting the jacks and plug in a 
receiver is shown in Fig. 2. When the plug 
is not in any jack, the filament battery is 
disconnected from the filaments. If the 
plug is inserted in the first jack, only 


the first valve filament is lighted, and the. 


telephones are joined in the first valve 


* U.S. Patent No. 1,463,554, iri N. Piesman. 
¢ British Patent, No. 201, 014, by C. F. Elwell 
and R. E. G. Mitchell. 


anode circuit. Both valves are brought 
into use when the plug is inserted in the 
second jack. 


Fig. 2. 


Improvements in the Construction of 
the Valve.* 

Readers are probably aware of the type 
of valve with elements of the shape shown 
in Fig. 3. The anode and grid may be shaped 
as shown in the figure, or be box shaped 
with only the lower ends open. The filament 
is of the inverted U shape. It is claimed the 
construction is such that the valve is robust, 


although it is difficult to see what advantages 
are gained over the more usual constructions. 


W. J. 


* British, Patent No. 201,250 by C. Holt, 
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South Africa Hears 2 LO. 

We have received the following cable from 
Middelburg, near Capetown : ‘‘ Excellent reception 
2LO twenty-ninth five valves unquestionable 
evidence writing. Swart Bolus.” 


Another Two-Way Amateur Success. 

Yet another success has to be recorded in Trans- 
atlantic two-way working. On December 28th, 
Mr. Hugh N. Ryan (5 BV), of Wimbledon, was 
able to exchange signals with Canadian 1 BQ, 
and on the following night with American 1 XW. 
Mr. Ryan employed an aerial current of 
1-35 amperes. 


Wireless in Persia. 

It is reported that the Electric Trust Company 
has signed an agreement with the Persian Govern- 
ment for the installation of a powerful wireless 
station in Teheran and eleven auxiliarv stations in 
other centres. The total cost of the order is 
estimated at £50,000. 


Arctic Explorer’s Tribute to Wireless. 

An effusive wireless message has been received by 
the Zonith Radio Corporation, Chicago, Ill., from 
Captain McDonald, the Polar explorer on board 
the Bowdoin, which is fitted with Zonith apparatus. 
The little vessel is at present icebound in the Arctic 
night 11} degrees from the North Pole. Neverthe- 
leas, the members of the expedition are able to 
listen to vocal and instrumental music, speeches, 
prayers and sermons, all emanating from the heart 
of civilisation, and Captain McMillan expresses 
incredulity almost equalling, he says, that of the 
Eskimos, at the marvellous achievements of radio. 


The *' Vertex ’’ Aerial. 

In the description of the ‘ Vertex” aerial, 
which appeared in our issue of December 12th, 
it should have been stated that the manufacturers 
of this novel device are Messrs. Wireless Apparatus, 
Ltd., of 62, Haymarket, London, 8.W.1. 


‘* International Language.’' 

The growth of wireless communications through- 
out the world has renewed interest in many quarters 
in the development and adoption of Esperanto 
as a means of strengthening international ties. 
A wide circulation should therefore await ‘ Inter- 
national Language,” a new monthly magazine, 
to appear on January 15th, dealing with 
Esperanto, national languages, travel, literature, 
commerce, radio and other subjects of inter- 
national interest. The address of the publishers 
is 17, Hart Street, W.C.1., and single copies will 
befavailable at 2d. (postage łd.). 


AROUND THE 
WIRELESS WORLD 
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Californian Broadcasting. 


One of our readers has received an enquiry in 
Esperanto from Oakland, California, asking whether 
the radio concerts broadcast from the “ Tribune 
Tower ” station (KLX) have been heard in this 
country. 


Any readers who have heard these transmissions 
are requested to communicate with Mr. H. A. 
Epton, Chairman of the Hackney and District 
Radio Society, 17, Chatsworth Road, London, E.5. 
Mr. Epton has arranged to send any reports 
received to the proper authorities in Oakland, 
California. 


BIG BEN BROADCAST. 


[Photopress. 


How ü was done. The microphone was connected by 
land line to2 LO. 
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Business Expansion. 

It is gratifying to observe that, in spite of the 
prent stress of unemplovinent, certain firms 
continue to expand ther business. A case in point 
in that of Mesas. Bertram Day & Co., the well- 
known wirelaa advertising agents, who have been 
obliged for the second tume within the last three 
years to remove their service departrnent to larger 
premias. Their new address is 1, Charing Cross, 
London, S.W.1. 


An Ebonite Trade Mark. 

Realising the dissaticefaction which may arise 
from the asle of unmarked and, possibly, inferior 
ebonite, Une British Ebonite Company are taking 
Bejg ty protect the interests of dealers who stock 
their products. In future, therefore, all panels, 
bheets and other products of the firm which can 
be conveniently marked, will bear the Company's 
ataraped trade mark “ Becol’? and the words 
British Made.” 


The Fallon Condenser Co., Ltd. 

To cope with increased business, the Fallon 
Condenser Co., Ltd., has acquired extensive new 
worka. Whilst it is not expected that there will 
bo any delay in the delivery of Fallon condensers. 
the Company wishes to state that should any such 
delay occur it will be only temporary, and due to 
the alight disorganisation caused by the removal. 
The Company's new address is White Ribbon 
Works, Broad Lane, London, N.15. 


5 DT. 

Readers are asked to note that in the “ Wireless 
Experimenter’s Diary ” and the * Wireless Annual ” 
for 1924, both containing amateur call signs, 
5 DT is wrongly inserted. We apologise for the 
mistake, this station being in no way connected, 
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LYONS, YM, 3.190 meres Dah, 945 am. to 1015 am, 


BELGIUM. 
BRUSSELS, BAV, 1.100 meres. rpm to 5-30 pm, Meteoro- 
kea Fireast; orm Toedar), Coox. 
BRUSSELS |” Radio Elecmigue *) 410 metres. Daily, 5 to 6 
PID, 6.3% p.m to 950 pm, Concert. 


HOLLAED. 
THE HAGUE, PCGG. tecrecarty sugested. 
THE HAGUE (Heusen Laboratory, PCUU, roo metres. 
9-40 to 10.40 am (Sonlay., Ceran; 940 to 1040 pm, Concert ; 
7-45 to 10 pm. Ib rsiav’, 


t 
AGUE ‘Velthuisen,, PCKK, 1,070 metres &.40 to 
94o 7m Fneay , Concert. 
LMUIDEN Middeiraad, PCMM, 1,050 metres. Saturday, 
5.40 to 9.40 poi, Crier. 
AMSTERDAM, PA 5, 1,100 metres (Irregular). to to Ir am., 
Concert; 5 to 6.30 p.m, Concert; &10 to 9-10 pm., Cuncert. 


DENMARK. 
_ LYNGBY, OXE, 2,400 meus. 7.30 p-m. to 3.45 p-m., Concert 
{Sungay excepted,. 


BERLIN Koenigswusterhausen , L.P., 4.000 metres. (Sunday), 
Io to tr a.m., Music and Lecture ; 2,700 metres rr am. to I2? Doon 
Music and Lecture. Daily, 4,000 metres, 6 to 7 am., Music and 


Pa 
EBERSWALDE, 2.930 metres. Daily, 12 to r m, Address 
ard Conart; 7 w & p.m., Address and Concert; ursday and 


Saturday), §.30 to 6.30 p.m., Coacert. 


CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,200 metres. 7 am., rr am and 3 
Meteorowgicat Bulletin and News; 4,500 metres, 9 am., 2 
and 9 p-m., Concert. 

KBEL (‘near Prague), 1,000 metres. 
Meteorological Report and News, 


Ẹ 
p- 
Daily, 6.20 p.m., Concert, 


SWITZERLAND. 

GENEVA, HB 1 ‘Radio Club de Genève). Temporaniy suspendad. 

LAUSANNE, HB 2, 1,100 metres. Tuesday, Thursday, Saturday, 
4 pm, Concert; Monday, Wednesday, Friday and Saturday, 
7 p.m., Concert. 

SPAIN. 
MADRID, 1.650, 2,200 metres (Irregular), 12 to x p-m., Tests. 
MADRID, PTT, 400 to 700 metres. 4 to 5 p-m., Tests. 
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Catalogues, Price Lists, etc., Received. 


Hestavox, Ltd. (32, Palmerston Road, Acton, London, W.3). An 
illustrated 20-page catalogue of the firm's range of ‘‘ Hestavox ” 
wireless instruments and accessories. 

ond Engineering Co. (199, Pentonville Road, King’s C 
London, N.1). An artistically produced and well filustrated 
catalogue, descriptive of the Company’s tools, wircless parts, etc. 

Leslie Dixon & Co. (9, Colonial Avenue, Minories, London, E.1). 
Leaflets describing the numerous radio and electrical products 
of the firm. 

Economic Electric, Ltd. (ro, Fitzroy Square, London, W.1). 
Illustrated catalogue of a wide range of wireless sets and 
accessories. 

A. W. Gamage, Ltd. (Holborn, London, E.C.r). List of wireless 
apparatus, fully illustrated and cousisting of 32 pages. 

General Electric Co., Ltd. (Magnet House, Kingsway, London 
W.C.2). Leaflet describing the Gecophone Constnuctor’s Set. 
Also booklet No. B.C. 2595, dealing with Gecophone Loud 
speakers. 

Marconi’s Wireless Telegraph Co., Ltd. (Marconi House, Strand, 
London, W.C.2). Pamphlet No. 223, describing multi-valve 
amplifying detectors and low frequency signal magnifiers, 
with practical notes and illustrations on art paper. 

Western Electric Co., Ltd. (Connaught House, Aldwych,W.C.2.), 
A booklet describing Western Electric Loud Speakers, Weconomy 
amplifiers and Wecovalves. 

Dent & Co, & Johnson, Ltd. (Linwood, nr. Paisley). Two 
pamphlets dealing respectively with * Linwood ” Radio Receiv- 
Ing apparatus and ** Linwood ” loud speakers. 

Sterling Telepbone & Electric Co., Ltd. (Telephone House, 210-212, 
Tottenham Court Road, London, W.1). Publication No. 353: 

. ‘f Sterling” Radio Receiving Sets, Loud Speakers, Amplifiers, 
and Accessories; and Publication No. 375: An attractive 
vrocbure, dealing with “ Sterling” Radio Receiving Set. 


Books Received. 


Wireless Broadcasting Licence (copy of Supplementary Agreement 
between the P.M.. and the B.B.C. for the modification of the 
former licence), (Obtainable from H.M. Stationery Ofhce, 
Imperial House, Kingsway, London, W.C.2, Price od. net.) 

Wireless of To-day. Describing the growth of Wireless Telegraphy 
and Telephony from their inception to the present day, the 
panciples on which they work, the methods by which they are 
operated, and their must up-to-date improvements, all told in 
non-technical language. By Charles R. Gibson, F.R.S.E., and 
Wim. B. Cole, A.M.LE.E. With 54 illustrations and diagrams. 
(London: Seeley, Service & Co., Ltd., 196, Shaftesbury Avenue. 
Price 7s. 6d. net.) 

An Introduction to Wireless Telegraphy and Telephony. By 
J A. Fleming M.A., Dosc., F.R.S. (London: Sir Isaac Pitman 
A oas, Ltd., Parker Street, Kingsway, W.C.2. 
65 gures, Price 3s. 6d. net.) 


109 pages. 
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CORRESPONDENCE 


Long-Range Crystal Reception.* 
To the Editor of THE WrrrLtrss WORLD AND 
Rapio Review. 

S1r,—It is often stated that reception of telephony 
from broadcasting stations by means of crystal 
detectors, without high-frequency amplification, 
is impossible at distances exceeding 30 to 40 miles 
at the utmost, except as-the result of a temporary 
combination of unusually favourable circumstances. 

It is also said that low frequency amplification 
is useless to increase the effective range of radio 
receiving apparatus, or, as it is alternatively 
expressed—unless signals are already audible 
without it. 

Having recently assembled from components 
two crystal receivers of the variometer type, in- 
tended for use in the near neighbourhood of a 
broadcasting station, the writer, in order to ascertain 
that they were in good working order, coupled 
them up to his aerial, situated near Llandudno 
in North Wales, expecting merely to receive spark 
signals from ships, coastal stations, etc. While 
searching with the first set, faint speech and music 
was heard. Any fading rendered it inaudible, 
but eventually the call sign of Glasgow 5 SC was 
clearly and unmistakably heard. After some 
further searching, London (2 LO) was picked up 
in just the same way. Both these stations were 
tuned in repeatedly during the evening, and it 
was thought that whispers of telephony from other 
stations could be detected at times. 

The second crystal receiver was finished and 
tested in the same way. Again 5 SC was heard, 
and faint sounds, suggestive of music or speech, 
on other settings of the variometer. 

As an experiment, the crystal set was then 
connected up to a two-valve, transformer-coupled 
low-frequency amplifier, forming part of the writer’s 
regular set. 

Telephony at fair headphone strength was at 
once received from London (2 LO), Glasgow 
(5 SC) and Aberdeen (2 BD), all of whose call 
signs were heard without any possibility of mistake. 
Speech could often be followed quite easily with 
the ’phones held a foot to eighteen inches away 
from the ears. Several other B.B.C. stations were 
heard fairly loudly on many occasions during the 
evening, and either Bar or Formby Lightship 
telling Liverpool Dock Office that the Marjorie 
had not yet been sighted, came in strongly. 
Cardiff (5 WA) has not been heard, but this is 
hardly surprising in view of the tremendous screen- 
ing effect of the Welsh mountains. This station 
is by no means easy to get as a rule with a valve 
receiver having a stage of H.F. amplification and 
reaction. 

The stations have been heard many times. Fading 
is no worse than when using three valves (one H.F.), 
and the only serious difticulty in reception was 
caused by lack of selectivity, due to the use of 
a direct-coupled tuning circuit, without reaction. 
It is quite clear that even a variometer, under 
these conditions, is nothing like selective enough. 
Spark jamming was extremely troublesome every- 
where, and nearly all the time, being often almost 
deafening, and blotting out telephony completely. 


It was also impossible to separate many of the 
B.B.C. stations, especially London, Bournemouth 
and Manchester. This made the definite logging 
of particular stations difficult, and largely a matter 
of luck. 

Details of the receivers may be of interest. 
One crystal was Hertzite fixed with Wood's metal. 
The other was apparently galena, of no definite 
brand, fixed with screws. A rather stubby cat- 
whisker of unknown metal, looking like brass wire, 
was used with the first crystal, and a No. 34 gauge 
copper whisker with the second. No difficulty was 
experienced in setting, and any number of sufħ- 
ciently sensitive points were available, some better 
than others, of course. A light contact was 
essential, but no trouble due to instability of the 
crystal setting was experienced. The panel could 
be lightly rapped with the knuckle, or the set 
picked up and put down again on the table, reason- 
ably gently, without any effect on signals. 

The telephones used were 4,000 ohms, of un- 
known make. 

The aerial is a single wire about 75 ft. long, 
including down-lead, about 30 ft. high at the 
lead-in end, and 28 ft. at the free end. The station 
stands on a ridge about 100 ft. above sea-level, 
is unscreened by any near objects, but screened 
by hills and mountains in every direction except 
to the North and West. The connections are 
quite standard. 


It would be foolish to make sweeping deductions 
from the foregoing, to the effect that crystals 
may be used for regular radio reception at much 
greater distances than is commonly believed, 
or that the most efficient way to use valves, in 
conjunction with a crystal, is as L.F. amplifiers. 
These results do, however, seem to indicate that 
crystals are capable of rectifying very weak signals, 
and that there are distinct possibilities of obtaining 
what amounts, practically at any rate, to a 
moderate extension of the actual receiving range 
of crystal sets, by means of L.F. amplification, 
and at the same time securing the large increase 
in volume, in the case of transmissions from com- 
paratively near-by stations, together with the 
extreme simplicity of operation, which are the 
very useful characteristics of ‘‘ note-magnifiers.” 

l J. H. S. FupFs. 


* In his covering letter, Mr. Fildes says, *“ the 
results have surprised me more than a little, and 
if, before I had myself obtained them I had heard 
someone else claiming something similar, it would 
have put a rather severe strain upon my credulity.” 

Our attitude in the matter is that, while we do 
not wish anyone to obtain the impression that 
the reliable range for the reception of broadcast 
of a crystal receiver, even with note magnifiers, 
exceeds 20 to 30 miles, vet we are so often informed 
of the regular reception over much greater distances 
that, for this reason, it is felt desirable to publish 
the above letter, which is typical of so many received. 
The long range in this case is not, we believe, 
due to radiation from the aerials of other listeners. 


— EDITOR. i 
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SOCIETIES g 


Particulars of Membership of any Society can be obtained on application to the Secretary. 
Societies marked with an asterisk are affiliated to the Radio Society of Great Britain. 


Fulham and Putney Radio Society.* 

On Friday, December rath, Captain 
Dobson gave an excellent lecture on the 
construction of the thermionic valve from 
the earliest stages to the finished article. 
During the lecture parts of the valve in 
different phases of manufacture were 
passed round for inspection. In this 
way the explanations of the lecturer were 
rendered particularly clear. 

The Chairman, Mr. Wooding, then gave 
a short demonstration on a e frame 
aerial of a new type capable of folding 
into a smal) compa 

Asst. Hon. Sec., B. Houston, 125, 
Hurlingham Road, Parsons Green. 


Tottenham Wireless A 

Prof. A. M. Low, D.Sc., the ident 
of the Society, gave a talk on “ Television” 
on December roth. 

The wireless transmission of photo- 
graphs, said Prof. Low, is comparatively 
easy by either of two methods. The 
selenium cell method of modulating the 
transmitter is familiar. Another suc- 
cessful method of modulation uses the 
resistance of a gelatinised film on a drum. 
The thickness of the film corresponds to 


and the varying resistance between the 


this time could be reduced to four-fifths 
of a second and a fresh picture of a series 
commenced immediately, the effect of a 
flickering cinematograph would be ob- 
tained. To get a que picture very 


coarse t be resorted to 
but this would render the picture un’ 
telligible. 


The Southampton and | District Radio 

On Thursday one , December 2oth, 
at the kind invitation of Mr. J. S. Brown, 
sectional of the Post Office 


Pp cmgsen 2 Dent, a party of members 
of the ty paid a visit to the Auto- 
matic Telephone Ex e. The visitors 
were conducted around the Exchange vd 
Mr. Brown, and two members of his 
staff, and the mysteries of the installation 
were oone explained. 

Hon. Sec., P. wyer, 55, Waterloo 
Road, Southampton. 


Wembley Wireless Society.* 
An almost entire absence of bought 
sets characterised the second exhibition 
of members’ apparatus at Park Lane 


Schools on Saturday, December 15th. 
There were some 8o exhibits, sets ranging 
from a single crystal set to 5 valves being 
shown. Reflex circuits were in evidence, 
also the P.W. combination set, and it was 
moticeable that the majority of the 
members employed switches to control 
the number of valves in use. Coils 
wound on the Society's coil winder were 
frequently to be seen and, in all, eight 
i ra ieda k | working model 
r. exhibited a working mode 
thermionic valve, which showed the 
varying electron emission from the 
filament due to the change in grid volts 
during one complete wave. 
Hon. Sec., W. P. Mickelwright, 10, 
Westbury Avenue, Wembley, Middlesex. 


Kensington Radio Society.* 

The lecturer on December 6th was 
Mr. L. Bland Flagg, who dealt with the 
use of various types of jacks and plugs 
on multi-valve sets, illustrating his re- 
marks with diagrams. Special attention 
was given to the best t 
low wavelengths, with a view to reducing 
capacity e.ects, and these methods 
were illustrated on a 5-valve set built 


North Middlesex Wireless Club.* 

On December r2th a lecture on 
‘Selective R tion” was given by 
Mr. W. H. Norvill, of Autoveyors, L 
The object of the paper, which was freely 
illustrated by means of lantern slides 
was to demonstrate the selectivity and 
freedom from atmospheric disturbance 
of the “bridge” method of reception. 
Mr. Norvill had brought with him some 
very fine apparatus and a number of 
excellent aliea, which: helped in à large 
measure to illustrate the points of the 


eliminator was well established under 
practical conditions, 2 LO being entirely 
cut out while other broadcasting stations 
were being received. 

Hon. Sec., H. A. Green, roo, Pellatt 
Grove, Wood Green, N.22. 


Kingston and District Radio Sooiety. 

Mr. W. Hamilton Wilson, M.I.E.E., the 
vice-president and well-known inventor 
of the Wilson coil, which figured so 
prominently during the war, delivered a 
very interesting and instructive lecture 
before the Society on December roth, 
taking for his subject ‘‘ Methods of 
Produci High Tension Currents for 
Spark and Continuous Wave Transmission, 

-Ray:, ecte.” 

The lecturer commenced by generally 
reviewing the rapid progress which has 
been made during recent years in improv- 


ing the efficiency of spark transmission. 
He contrasted the old, but not t 
obsolete, system consisting of a bully 
induction coil so constructed that it 
porate one reer ae yore r 
purpose of obtaining the requisite 
spark to excite the transmitting aerial, 
with the present highly efficient, portable 
and com tively low vol arrange- 
ments which were embodied the sets 
brought along for demonstration purposes. 
Circuit diagrams of the 100, 250 and 500 
watt sets respectively, were drawn on 
the board and very fully explained. 
The ingenious “buffer” circuit which 
eliminated the necessity for large trans- 
formers was also clearly described. 

Mr. Hamilton Wilson then explained 
how the resultant pulsating high tension 
current could be made suitable for sup- 

lying the anodes of transmitting valves 
radio telephony and pure C.W., and 
finally its use for the generation of X-ra 
which are now so indispensable to the 
medical world. 

The lecture concluded with a popular 
demonstration, in which Mr. Hamilton 
Wilson allowed those t to examine 
their own bones under X-rays. © 

Hon. Sec., R J. W. Lankester, Wander- 

Thames, 


ings Farm, Kingston-on- 


The Hornsey and District Wireless Society. 
On December 17th Mr F. H. Ha ; 
Assistant Editor, The Wireless World 
eee E led agg ae lecture on 
ts. i when tting up 
Valve and Crystal Receivers.” The 
lecturer commenced with some useful 
hints on the subject of aerials and earths, 
and ed to describe an ordinary 
crystal receiver, and gave his views upon 
the merits of various types of crystals. 
The lecturer then gave an interesting 
description of the construction and design 
of valve sets, and exhibited a very com- 
pact three-valve receiver of his own con- 
struction, in order to illustrate his re- 
marks. A variety of other topics were 
discussed, including the elimination of 
distortion and the rejection of unwanted 
signals. Mr. Haynes was subjected to a 
bombardment of questions, of which 
he replied to in a most satisfactory manner. 

A very hearty vote of thanks was 
accorded to Mr. Haynes at the conclusion 
of his lecture. 

Hon. Sec., H. Hyams, 188, Nelson 
Road, Hornsey, N.5. 


Hampton and District Radio Society. 
This iety has now béen formed and 
the first lecture and demonstration will 
be given on Jan oth at 8 p.m., by 
Captain Coxon. e headquarters are 
the Parish Hut, Oldfield Lane, Hampton. 
Application has been made for affiliation 
to the Rádio Society of Great Britain. 

Srey: G. W. Thompson, 8, Percy 
R 
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THE LEAFIELD IMPERIAL WIRELESS SERVICE. 


By E. H. SHauaunessy, O.B.E., M.I.E.E. 


(Continued from pp. 448). 


DISCUSSION. 
Mr. Coursey. 

I am sure we all wish to thank Mr. Shaughnessy 
for taking the trouble to come down here to-night 
to tell us some of the difficulties that have been 
experienced in getting a high power station into a 
going concern. 

I can appreciate the difficulties he has mentioned 
about dielectric losses since, as a user of arc 
generators (although only of a comparatively small 
power of 10 to 15 kW.) for testing purposes, I 
have had some experience of the dithculties obtained 
in getting an insulator which will stand up to C.W. 
work. After trying most things that one can lay 
hands on, one frequently comes back to wood for 


many purposes as being the best in the long run. 


An improperly designed insulator, or one in which 
the dielectric stress is too high, very soon burns 
out and breaks down. 

I do not think there is much I wish to discuss in 
the paper that we have just heard, but there is, 
however, one thing I should like to emphasise with 
regard to the harmonics which have been mentioned 
by Mr. Shaughnessy. I think most of us can agree 
with Mr. Shaughnessy that valves do produce 
harmonics as well as do arcs. The chief difference 
one finds, from the listener’s point of view, is the 
“mush ’’ which accompanies the harmonics from 
the arc. This is not found to the same extent with 
the harmonics from the valve. A pure C.W., 
generated by a valve, when it gives harmonics, 
gives, usually, fairly sharply defined harmonics, 
whereas with the arc, of course, the harmonics are 
usually accompanied by a mush which pretty well 
fills up the space from one harmonic to the next. 
This effect means that the interference in this case 
will be greater than with the valves, although the 
harmonics may be no more numerous. 


Mr. Child. 

One or two points have occurred to me which 
I should like to ask Mr. Shaughnessy about. The 
first ig with regard to the consumption of methy- 
lated spirit. This, perhaps, is not a very important 
point, but it would be interesting to know how 
much spirit is used in the course of a day’s work 
at Leafield, and I take it that Mr. Shaughnessy 
will be rather concerned as to the substitute for the 
spirit in the near future. There is another question. 
I understood Mr. Shaughnessy to say that they 
are using some type of circuit at Northolt which 
gets over the difficulty of harmonics with the are. 
I imagine it is some form of intermediate circuit, 
and it would be interesting to know how it is 
worked. If such a circuit is employed 1 should 
like to know how they get over the question of 
keying, because if an intermnediate circuit is used 
I take it that it has to be tuned accurately to one 
particular wavelength, and if they signal by altering 
the wavelength of the station, the energy drawn 
from the arc on the intermediate circuit will be 


materially affected, and there may be a difficulty 
in obtaining a stable arc. If we could have some 
information on that point it would be very interest- 
ing. I did not hear Mr. Shaughnessy mention any- 
thing with regard to the earth system at Leafield. 
I should like to know if the earth system is of a 
special character, and how it is arranged. 


Major Hamilton. 

Mr. Shaughnessy mentioned a coupled circuit 
at Northolt, but he did not tell us if any attempt 
has been made to put in a coupled circuit at Leafield. 
Has any experimental work: been done on these 
lines ? 


Mr. G. G. Blake. 

There are two questions I should like to ask 
Mr. Shaughnessy. With regard to the use of 
methylated spirit, he mentioned the explosions 
which have occurred. I have heard of a method— 
I do not know whether it has been found practicable 
—of putting methylated spirit into the arc, setting 
fire to it, and then closing the arc down and 
waiting until the spirit has burned up so that there 
should be no further oxygen in the arc after it had 
been cleared. Has that been tried, and, if so, 
has it been found satisfactory at Leafield ? Then, 
with regard to insulators, I thought that possibly 
Mr. Child or Mr. Coursey might have mentioned 
our experience (on a small scale) at 5 WS last year. 
We put a piece of ebonite between the aerial 
circuit and the primary circuit, and it very quickly 
showed signs of catching fire, even with the small 
power we were using. There is another question. 
What about the spider arrangement which Mr. 
Shaughnessy mentioned at the top of the inductance. 
He just mentioned the use of a spider which over- 
came the trouble, but he did not give us any idea 
of the arrangement. 


Captain Hobbs. 


The harmonics at Leafield are not nearly so 
troublesome in the South of England as, perhaps, 
the station at Horsey. That is our worst trouble 
in the South of England. Devizes, too, is far more 
troublesome than Northolt or Leafield. 


Mr. Fogarty. 

I should be glad to know if Mr. Shaughnessy can 
give us some idea of the overall efticiency of the 
Leafield station, t.e., the overall efliciency of current 
input to radiated energy at both Leatield and 
Northolt. I should also like to know the gain or 
loss of efficiency resulting from the installation of 
valves as against arcs. 


Mr. Lambert. 

I want to ask Mr. Shaughnessy two questions. 
It has been said that a coupled circuit would cure 
most of the harmonic and mush trouble at Leafield. 
and I simply ask whether it is proposed in the near 
future to put in such a circuit. If it is not proposed 
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to do this I should like to ask whether the cost of 
the condenser with the closed circuit is the rock on 
which the Post Office is, so to speak, splitting. 
If that is the question—a matter of cost, in other 
words—it occurs to me that there are so many 
amateurs who curse Leafield every day in one way 
or another, say 100,000, that if they only put up 
9d. each there would be a sum of £3,750 for the 
Post Office to get a new condenser. I believe you 
can get a wonderful condenser far £3,000 which 
will stand anything—even Leafield !—and that 
leaves £750 for putting it in. I am sure you nted 
only put a little notice in the paper or circularise 
the members and you would simply have money 
flowing in. I have mentioned it to two or three of 
my friends and have had offers of £1 each already, 
and they live near London. What the people near 
Oxford would give I do not know—probably all 
they have got—and I think it would make the air 


a bit purer. We are only too anxious to help in 
this matter. (Loud laughter) 
A Speaker. 


May I ask Mr. Shaughnessy what is the difference 
in wavelength between the spacing and marking 
waves at Leafield and Northolt ? 


The President. 

At the beginning of the lecture Mr. Shaughnessy 
alluded to Mr. Duddell, and it reminded me of an 
interesting fact about the early experiments in 
1900 when Duddell discovered the oscillating arc. 
He tried the arc in various gases—first in air, natur- 
ally, and then in carbon dioxide, and in one or two 
other gases. He told me some few years afterwards 
—after Poulsen had published his results—that it 
was by an accident that he was prevented from 
trying it in hydrogen. He had had a bottle of 
hydrogen prepared, but the glass vessel was finally 
broken and the gas escaped before the experiment 
could be tried. This shows how a small accident 
may make a very great difference in a discovery or 
invention of that type. Mr. Shaughnessy alluded 
to coupled circuits, and it occurs to me that there is 
an inherent disadvantage of inductively coupled 
circuite when they are applied as intermediate 
circuits for the removal of harmonics. If we use, 
as has always been done hitherto, the mutual 
inductance between two coils, then the fundamental 
is transferred across the coupling proportionately 
to mutual inductance multiplied by the frequency. 
The double harmonic is transferred in the proportion 
mutual inductance multiplied by its frequency, 
and a harmonic, say of the tenth order, is trans- 
ferred with a strength proportional to the mutual 
inductance multiplied by tts frequency, which is 
ten times stronger than the then fundamental. 
So that by using electromagnetic couplings, t.e., 
inductive couplings, we are favouring the transfer 
of harmonics. It would be better, therefore, to 
use some other kind of coupling. If we could use, 
for instance, condenser couplings, then everything 
would work in the opposite direction. The trans- 
ference in @ condenser coupling is proportional to 
the reciprocal of the capacity multiliped by the 
frequency. The greater the frequency the less the 
E.M.F. that is transferred. Therefore, the higher 
harmonics would be cut down relatively to the 
fundamental if only we can use an intermediate 
circuit coupled, not by coils, but by condensers. 


THE WIRELESS WORLD AND RADIO REVIEW 


483 


The mush is another question that is of considerable 
interest. I do not think anyone has ever threshed 
out the real cause of mush, but perhaps that is 
because it is one of those things that one thinks is 
obvious. I am very wary of taking things as 
obvious. Therefore, I should have liked to have 
heard if anyone has experimented on the cause of 
mush. The suggestion that appears obvious is this. 
In the formation of the oscillating arc, the chances 
are that there will be a short train of waves (say ten) 
perfectly regular. They may have a fundamental 
and various harmonics, but they will be regular 
waves, equal in period. Then comes a break— 
a very minute break in point of time—but the next 
train of waves may start out of phase relative to 
where they ought to be if the first train had gone 
on unbroken. That train may persist for seven or 
eight or ten oscillations, and then it breaks, and 
another train of waves starts, having no phase 
relation at all to the preceding trains. Now, you 
can imagine that if that goes on all the time with 
an arc, every start of a new train of waves is equi- 
valent to a blow, and impulses the sending aerial, 
and perhaps also the receiving apparatus. 

Mr. Shaughnessy (replying to the discussion) 
said :— 

Mr. Coursey pointed out that harmonics from 
arc stations are usually accompanied by mush. 
Our experience shows that to be the case, but one 
of the troubles from mush is that you do not get 
the mush at one definite harmonic. When working 
at 9,000 metres at Leafield we found the bulk 
of the mush was at about 2,000 metres, which 
consisted of a rushing noise which upset reception. 
Mr. Child asked how much methylated spirit was 
used. It is lẹ pinta per hour, and we get it very 
cheap, but we cannot supply it for refining. 
(Laughter.) He also wanted: to know the method 
of keying with the coupled circuit. Well, we 
alter the tuning of the primary circuit very slightly 
—enough to give us a spacing wave that produces 
forced oscillations in the aerial at the new wave- 
length with less aerial current. As to the coupled 
circuit at Leafield, which has been mentioned by 
two speakers, I think all our troubles are at an end 
by Mr. Lambert’s generous offer. (Laughter.) 
I am quite prepared to accept £3,700, if that will 
satisfy you. (Laughter.) I will not, however, 
guarantee any results, but you might be interested 
to know that the condensers at Leafield are almost 
finished. We have doubled the size of our aerial. 
tuning inductance room, and the aerial tuning 
inductance is almost finished. We are going 
ahead, but it is not a simple job. 

With regard to the remarks as to the people 
near Oxford, I was very interested at one of 
the informal meetings two or three weeks ago, 
when Mr. Coursey raised the question of short 
wave reception, when a gentleman from Oxford 
told us what marvellous things he did on short 
wave reception. I suggest that Mr. Lambert 
should get into touch with that gentleman 
and find out how to receive, despite Leafield. 
At Banbury, which is 20 miles from Leafield 
(I do not know how far Mr. Lambert is), with an 
ordinary two-valve receiver we have been able to 
get Marconi House morning programme without 
using reaction when Leafield is running full power. 
We have also gone 10 miles from Leafield, pointed 
a frame at Leafield and America while Leafield is 
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working at 12,300 metres full power, and have got 
signals on 11,600 metres without any difficulty. 
giving ourselves the very worst conditions of 
reception from the interference point of view. 
Mr. Blake raised the question of burning methylated 
spirit in an arc. Thatis sometimes done at Northolt, 
as is also the burning of a piece of paper, but it 
would be too big a job to do at Leafield to take the 
arc lid off when there are far too many screws, and 
the lid is so heavy that it is a matter of using a 
small crane to lift it. The spider at the top of the 
aerial tuning coil consisted of a wooden frame 
ringed round all the tops of the columns, and then 
just ordinary spoke wheels made of wood. That 
supports the top, and the bottom is held by a ring 
of concrete. I am interested to find that Devizes 
is one of the troublesome stations. Devizes is our 
station, and was built by the Marconi Company ; it 
is a valve station also. Horsea is also a valve station 
built by the Admiralty, and Kidbrooke is also a 
valve station rich in harmonics. Mr. Fogarty 
asked about the over-all efficiency. The over-all 
efficiency of Leafield is about 50 per cent. 
We have put in coupled arcs at Stonehaven. 
That was the first station where we carried out 
experimental work on a 25kW. arc. Next a 
coupled circuit was put in with the 50kW. at 
Northholt. In both cases we have had to increase 
our input about 20 per cent. to get the same aerial 
current. The recent experiments which have been 
carried out at Northholt have probably caused you 
some disturbance, but they showed that we can 
actually get more current in the aerial with a 
smaller input under certain conditions with the 
coupled circuit, but the conditions are not suitable. 
We are investigating it to see whether they can be 
made stable. Somebody else wanted to know the 
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difference in wavelength of marking and spacing. 
At Leafield the difference is 80 metres—less t 
0-8 per cent. : 


Admiral Sir Henry Jackson, 

I have very great pleasure in proposing a vote of 
thanks to Mr. Shaughnessy for his very interesting 
paper. I was one of the privileged few who 
attended the official opening of the Leafield station, 
and I thought I went away knowing a good deal 
about it, but I must have forgotten it all, because 
I feel I know a great deal more now than I did then. 
What struck me most was the extremely simple 
layout of the whole show. It all struck me as a 
very economical way of running a station of that 
size, especially as regards the circulating water, 
which makes a very nice bathing pond to bathe in 
in the winter. (Laughter.) I think that Mr. 
Shaughnessy has not only given us a very instructive 
lecture but a very pleasant one, and the discussion 
has also gone off without any nasty remarks 
(Renewed laughter. ) 


Mr. Carpenter. 

It gives me very great pleasure to second the 
vote of thanks. One knows that any lecture by 
Mr. Shaughnessy has always got a good deal of 
punch in it, and that if anybody has a shot at 
Mr. Shaughnessy he always gets it back cent. per 
cent. 

The vote of thanks was carried unanimously. 


The President then announced that the next 
meeting would be held on December 19th. This is 
the annual business meeting. 

The President also announced that 22 new 
members had been elected that evening, and 8 new 
societies affiliated. 


; 
t 


TRANSATLANTIC RECEPTION UNDER DIFFICULTIES. 


Photo: Edward G. Tong, 


Thick hoar-frost on his aerial did not prevent a West London reader from receiving American broad- 

casting. The left-hand photograph shows a completely enveloped insulator, while that on the right gives 

an idea of the thickness of the frost deposit. Probably many amateurs encountered a similar experience 
during the recent cold spell. 
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This section of the magazine ia placed at the disposal of all readers who wish to receive advice and 
information on matters pertuining to both the technical and non-technical sides of wireless work. Reuders 
should comply with the following rulza:—(1) Each question should be numbered and written on a separate 
sheet on owe side of the puper, and addressed © Questions and Answers,” Editor, The Wireless World 
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 
(2) Before sending in their questions readers ure advised to search recent numbers to see whether the same 
queries have not been dealt with before. (3) All questions will be answered through the post. Those of 
general interest’ will also be published. (4) Every question, except those under (5) below, should be 
accompanied by a postal order for 18,, or 3s. 6d. for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions und Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This coupon should accompany the question submitted, together with a 
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact 
that a lirge proportion of the circuits anl apparatus described in these answers are covered by patents, 
renders are advised, before making use of them, to satisfy themselves tht they would not be infringing patents. 

(7) Four questions is the maximum which may be sent in at one time. 


‘*R.C.D.’’ (Wolverhampton) asks (1) Whether 
a switch to Uisconnect the potentiometer is useful. 
(2) If he should expect to obtain good results with the 
resistance capacity method of coupling on wavelengths 
below 1,000 metres. (3) The signals received from 
the local station are too loud. In what way is it best 
to reduce the strength. 

(1) A potentiometer switch would be an advan- 
tage because, with the present arrangement, the 
potentiometer current still flows when all the valves 
are switched off. (2) We do not recommend 
resistance capacity high frequency coupling for 
wavelengths below about 2,000 metres. It is 
better to employ the tuned anode method of 
coupling. If a switch is included so that for the 
shorter wavelengths the latter method of coupling 
is employed, while for the higher wavelengths 
resistance coupling is used, it should be remembered 
that a higher plate voltage should be switched 
into circuit along with the resistance coupling. 
(3) Signals will be badly distortad if it is atternpted 
to reduce the strength ‘by reducing the filament 
current. It would be better to connect a switch 
for the purpose of cutting off the note magnifier. 
A number of circuits are given in these columns 
from time to time. 


* T.W.” (Dundee) «asks questions concerning 
aerials. 

Unfortunately, when two aerials are supported 
side by side, the tuning of one set very often affects 
the other circuit. If a valve recoiver is connected 
to each aerial and one of the receivers oscillates, 
the oscillations may be very strongly received on 
the second receiver, should that receiver happen to 
be tuned near the wavelength. There is a tendency 
for both aerials to tune to the same wavelength, 
so that it is difficult for one receiver to successfully 
tune in distant transmissions while the other 
receiver is tuned to the local broadcast transmissions. 


It would be better to construct the aerials as far 
apart as convenient. 


“E.J.” (Belgium) asks (1) Whether capacity 
coupling between the aerial and closed circuita is 
satisfactory. (2) Whether the ordinary wavelength 
formula applies in the case of an aerial circuit. 
(3) Whether two anode coils may be coupled together 
to produce reaction effects. 

(1) Capacity coupling has been considerably used 
in America, but is not considered so satisfactory 
as magnetic coupling. If you would like to try 
the arrangement, the two coupling condensers 
should have the maximum values of 0-0005 mfds., 
and may be conveniently mounted on the same 
spindle so that they are operated with one knob. 
The condensers are connected exactly as in your 
diagram. (2) The ordinary formula for wave- 
length is 
A = 1884 . ZC metres. 
where L is the inductance in microhenries and C 
the capacity in microfarads. The formula is only 
strictly accurate when the inductance and capacity 
are lumped. In the case of an aerial circuit the 
capacity is distributed, and this formula will only 
give approximate results. If you wish to calculate 
the wavelength of the aerial circuit exactly, we would 
refer you to Nottage’s book called ` The Calculation 
and Measurement of Inductance and Capacity.” 
In this book are given a number of tables, with 
the aid of which one is able to find the wavelength 
quite closely. (3) It is certainly possible to couple 
the two anode coils to give reaction effects. When 
making this coupling be sure the anode coils are 
connected in the right direction. If the signal 
strength is weakened through the coils being 
brought closely together, the connections to one of 
them must be reversad. 


‘*J.S.R.”’ (Keighley) asks for a diagram of a 


sensitive three-valve receiver, simple in operaticn, 
D 
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Fig. 1. ‘* J.S.R.’’ (Keighley). 


which must be capable of recetving on all wavelengths 


up to 4,000 metres. 

The receiver given in Fig. 1 can be thoroughly 
recommended from the point of view of sensitivity 
and ease of operation. Only three adjustments are 
necessary when tuning. namely, the A.T.C., anode 
condenser and reaction coupling. Tables of plug-in 
coils suitable for different wavelengths are issued 
by the manufacturers of these coils. 


\/ 
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A simple three-valve recei. er with reaction coupled to the anode coil. 


‘* E.S.W.” (London, S.E.20) asks for a diagram 
ofa five-valve receiver (2-v-2), with tuned transformer 
coupling for the first H.F. valve, and tuned anode 
coupling for the second. Switches to be provided to 
control the number of valves in use. 


The diagram is given in Fig. 2. A change over 
switch is provided so that reaction may be coupled 
either with the anode circuit or the A.T.I. 


Fig. 2. ** E.S.W.’' (London S.E.20). A fire-valve receiver (2—v—2) with switchers connected, so that 
the number of valves in circuit may be controlled. 
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NOTABLE DEVELOPMENTS IN MANY 
DIRECTIONS. 


The Neutrodyne Receiver. 


MONG the various “ super ” cir- 


cuits that have made their ap- 

pearance during the last twelve 

months the Hazeltine “ Neutro- 
dyne ” merits special attention. The problem 
it attempts to solve is that of eliminating 
or neutralising fortuitous capacity coupling, 
particularly as exemplified in the undesired 
transfer of energy that occurs between the 
input and output circuits of a valve, across 
the internal electrodes. This effect is par- 
ticularly troublesome in the high frequency 
stages of amplification, and in practice 
places a narrow limit upon the number of 
amplifiers that can be successfully used in 
cascade. 

According to the principle employed in the 
Neutrodyne receiver, undesired capacity 
coupling between any two circuits are 
eliminated by means of a third auxiliary 
circuit, which is electromagnetically coupled 
to one of the orginal circuits and capaci- 
tively coupled to the second. If a disturbing 
voltage should exist in the second circuit, it 
will cause currents to flow both in the first 
circuit and in the auxiliary circuit, due to 
the capacity coupling. The electromagnetic 
coupling between the auxiliary and first 
circuits is then adjusted so that the magnetic 
transfer neutralises the capacity current in 
the first circuit. Reciprocally, if a disturbing 
voltage exists in the first circuit it will be 
similarly neutralised in the second circuit 
by virtue of the mutual coupling. 

As constructed, the receiver is divided by 
a grounded metal partition which separates 
the aerial circuit from the detector circuit. 
The moving elements of the primary and 
secondary tuning condensers are earthed 
so that no external capacity coupling effects 
are present. The secondary inductance coil 
is earthed at an intermediate point, the 
remainder of the coil being wound over the 
upper part and left free-ended or carried 
to a point where slight capacity coupling 
is effected with the grid circuit. The electro- 
static coupling between the primary and 
secondary coils is thus neutralised, partly by 
the opposed magnetic coupling of the free 


end of the secondary coil, and partly by 
the inherent capacity effects introduced 
by the secondary windings. 

When applied to a single valve amplifier 
(the simplest case), the capacity effect 
between the grid and plate electrodes is 
neutralised by connecting the free end of 
the reversely-wound part of the secondary 
coil to one side of a stabilising condenser, 
the other side of which is connected to the 
grid of the valve. The ratio of the 
stabilising capacity to the inter-electrode 
capacity is the same as the ratio of the 
number of direct turns to the number of 
opposed turns in the secondary coil; or 
more generally the capacity ratio is the 
inverse ratio of the coils forming the electro- 
magnetic coupling. 


Valves. 


Turning to the thermionic valve, the 
present year has seen further developments 
of the original dull-emitter type, some of 
which operate with the extraordinary low 
filament current of 0-06 amps. at a voltage 
of approximately 2:5. The advance here 
represented is due to new and improved 
methods of preparing filaments of high 
emissivity. 

These fall into two classes, oxide coated 
and thoriated. In the former it is now 
possible to lay upwards of a dozen separate 
coatings of the sensitive oxide upon a 
platinum-iridium wire core and successfully 
to amalgamate them. In the latter variety, 
the thorium content of a tungsten core has 
been brought into more effective operation 
by a process of carbonisation during manu- 
facture. 

In spite of their remarkable thinness— 
less than that of a human hair—the new 
filaments are remarkably robust and will 
stand ordinary usage without risk of breaking. 

An interesting development in valve 
construction is designed to allow the adoption 
of mass methods of manufacture by com- 
paratively unskilled operators, and may 
possibly be reflected in the near future by 
some reduction in the present high prices. 
Instead of sealing the electrodes directly 
into the glass stub or “ pinch,” they are 
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first mounted in short metal tubes, which 
are then spaced and fitted into a jig. The 
leading-in wires are then secured to the 
lower ends, the glass foot-tube is slipped 
over, and the end softened to form the 
“ pinch,” in which the tubes are firmly 
embedded. The electrode supports are 
finally inserted in the upper ends of the tubes 
and secured by indenting or “ spot welding.” 

Considerable attention has also been 
devoted to the Magnetron type of valve, 
which promises in fact to be the high- 
powered thermionic generator of the future. 
In the Magnetron, as is well-known, the 


A British-built Neutrodyne Receiver. 


space current between cathode and anode 
is controlled wholly or in part by a magnetic 
field. It has been usual to generate the 
control field by means of an electric current 
flowing in a coil winding located outside the 
tube surrounding the anode. 

Owing, however, to the shielding effect of 
the ordinary type of cylindrical anode it 
is necessary to split or laminate the anode 
in order to allow the magnetic field to 
penetrate the inter-electrode space. This 
renders it impossible to make the anode 
as an external envelope which could be 
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cooled by direct immersion in water and so 
limits the power that can be handled. 

In order to avoid this limitation, a linear 
cathode of refractory material and of com- 
paratively large diameter is now designed 
to carry a current of such strength that the 
magnetic field so produced is itself sufficient 
to prevent or control the passage of the 
electrons between the cathode and anode. 
The tungsten cathode of another variety 
of magnetron is made in the form of a 
solenoid, wound non-inductively, and carries 
a current which alternates at the same 
frequency as the output current from the 


(By courtesy Hazeltine Neutrodyne Radio Sets, Ltd.) 
Many of the components special to this type of receiver can be 
easily identified. 


tube. The plate is an external copper 
cylinder sealed into two extensions of glass 
or silica, and is cooled by means of a water 
jacket. The internal magnetic field from the 
cathode is confined to the inter-electrode 
space by the reflection effects of eddy 
currents set up in the anode cylinders and 
in special end plates or shields. In both 
types the cathode therefore functions in a 
dual capacity (a) as an electron-emitter and 
(b) as the seat of a magnetic controlling 
field which replaces the electrostatic or grid 
action in the ordinary triode valve. 
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Interference. 

The problem of preventing interference, 
either from undesired signals or from 
atmospheric strays, continues to attract more 
attention from investigators than probably 
any other aspect of wireless science. Among 
the many solutions that have been advanced 
during the last year the Marrec “‘ interference 
preventor ” may be mentioned. This 
receiver comprises two separate groups of 
valves. The circuits of the first are aperiodic, 
whilst those of the second group are tuned 
to the desired signal wavelength and are 
coupled by special tuned transformers. The 
aperiodic valves are set to act as current 
limiters, whilst the tuned circuits in the 
second group function both to filter out the 
undesired signals and at the same time to 
restore the signal strength deliberately 
sacrificed in the aperiodic circuits. 


“ Secret ’’ Telephony. 

Strenuous efforts are also being made to 
develop and perfect ‘“‘ secret ” systems of 
wireless telephony. A simple and practical 
solution to this problem if applied to Broad- 
casting, would not be to the advantage of 
the listener-in who depends upon the humble 
crystal for his nightly feast of entertainment. 
Possibly with an eye to the “ pirate ” who 
would not indulge in a licence, a system has 
been invented of mixing discordant notes or 
noises with the transmitted speech or music, 
an “adulteration ” which cannot be removed 
at the receiving end except by means of 
“ eliminators ” supplied only to subscribers. 
The eliminator comprises filter circuits, or 
combinations of condensers and inductances, 
designed to reject the discordant notes, the 
inductances being set in concrete or like 


solid material so as to render the production 
of duplicates difficult. 


A number of similar proposals are based 
on the idea of periodically varying the 
wavelength of the emitted waves and in 
providing subscribers with means for syn- 
chronously varying the tuning of the 
receiving circuits. Such methods as these 
are of doubtful merit owing to the compli- 
cated character of the special receiving 


' apparatus and its consequent liability to 


get out of order. 


Perhaps the most promising method of 
attaining secrecy lies in the use of what has 
become known as side band transmission. 
A speech-modulated wave may be analysed 
into a pure carrier wave and two bands of 
waves, one higher in frequency than the 
pure carrier, and the other lower. If the 
pure carrier wave is suppressed by filter 
circuits or other means, and one or both of 
the side bands transmitted alone, then 
reception by crystal or other similar rectifiers 
will not give an intelligible signal. Correct 
reception can only be obtained if the received 
energy is first combined with locally-pro- 
duced waves of the suppressed carrier 
frequency. Apart altogether from considera- 
tions of secrecy, this method, which was first 
suggested some years ago by the Western 
Electric Co., has the undoubted advantage 
of eliminating the great waste of power 
involved in radiating the whole carrier wave. 
It may be added that an American inventor 
has recently proposed a combination of side- 
band transmission and periodically-variable 
carrier frequency, which should go a long 
way towards rendering unauthorised 
“eavesdropping ” impossible. 


2 


THE ANNUAL EXHIBITION 


Among the instruments of special interest to 
wireless cxperimenters may be mentioned the 
selenium magnifier, designed by Mr. K. C. Cox, 
essentially for use in submarine telegraphy, and 
shown by Messrs. W. H. Sullivan, Ltd. 


The image of a grating is projected on to the 
mirror of a galvanometer and thence to a selenium 
cell of new design. This cell is sub-divided into 
independent sections to correspond with the image 
of the grating. The resistance of the illuminated 
and screened sections are balanced in the limbs of 
the usual Wheatstone bridge arrangement, fine 
adjustment being obtained by means of an apex 
resistance. Deflections of the galvanometer cause 
corresponding movements in the image of the grating 
on the sectioned cell, producing an unbalance of the 
bridge, and a resultant current in the local re- 
ceiving apparatus. Selenium *‘inertia ” is elimi- 
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nated by shunting the local apparatus with a 
suitable inductance. When this operates, a direct 
magnification of 200/1,000 times is normally 
obtained and in special cases it may be as high as 
20,000. Selenium cells of various types and sizes 
were also on view. 

Valve exhibits by the M.O. Valve Co. and the 
Mullard Radio Valve Co., Ltd., included many of 
new design. Some of the dull emitter type and 
designed for various purposes, were shown, and 
also the latest types of transmitting valves. 

The new Holweck molecular pump, which is 
coupled up toa specially built valve and arranged 
in a manner such that pumping can be carried 
out whilst the valve is in use, and a vacuum of 
constant pressure maintained. * 

* A description of the Holweck Transmitting 
Valve may be found on page 458, Jan. 9th, 1924. 


JANUARY 16, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 


491 


THE PRINCIPLES UNDERLYING THE 
OPERATION OF THE THERMIONIC VALVE. 


Whatever the apparatus, the results obtained depend to a great extent on 
adjustment, and in this and the following articles the operating features 
and phenomena associated with the thermionic valve are discussed with 
a view to indicating some of its constants and how they are controlled. 


By W. SyDNEY BARRELL. 


LECTRIC currents are streams of 

electrons which move under the 

influence of an electro-motive force 

so that if a difference of potential 
exists between two points and these are 
joined by a conductor, electrons will move 
along its length, producing what is generally 
called a current of electricity. 

These electrons are not mere figures of 
the imagination, but are established entities, 
being particles of electricity, and the charge 
carried by each is equal to 1°57 X 10719 


dislodged from the parent substance and, 
while several ways of performing this are 
available, only one, namely heat, need 
concern us here. 

When a metal is heated to a high tempera- 
ture in a vacuum, electrons (charges of 
negative electricity) are continually shot 
off from its surface into the surrounding 
space, the number depending upon— 

(1) The size of the heated metal. 
(2) The temperature to which it is 
raised. 


Photograph of the apparatus connected to obtain voliage saturation curves. The connections are given 
in Fig. 3. 


of a coulomb; or, put in another way, a 
current of one ampere flowing for one second 
is carried by some 6,000,000,000,000,000,000 
electrons! In size the electron is so ex- 
tremely minute that it is impossible for the 
mind to conceive its dimensions. 

For the purpose of producing a discharge 
through a vacuum tube it is, however, 
necessary for the electrons to be completely 


(3) The material of which it is composed. 
The mechanism underlying the emission 
of electrons from hot bodies was first ex- 
plained by Dr. O. W. Richardson in 
1go01, who showed that it takes place simply 
by reason of their kinetic energy, and that, 
contrary to ideas then prevalent, needs no 
chemical reaction at the surface of the 
emitting body. 
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It is of course well known that the mole- 
cules of matter are continuously on the move, 
and their motion is a function of temperature; 
so should the temperature of a substance be 
raised, an increased movement or agitation 
of its constituent molecules results. In the 
case of a substance such as a metal, which 
contains free electrons, these will also take 
part in this agitation until, when a certain 
temperature is reached, a number will be 
forced out into the surrounding space. 
Although any body will give off electrons 
when raised to a sufficiently high tempera- 
ture, the source of electrons in a valve is a 
filament which is usually in the form of a 
tungsten wire, which is heated electrically 
by passing a current through it. 

This electronic emission has the effect 
of converting the surrounding space into a 
conductor, and, 1f a positively charged body 
is placed near to the emitting surface, the 
electrons will traverse the intervening space 
and constitute an electric current. It must, 
however, be remembered that this current 
can only take place from the hot to the cold 
positively charged body, and not in the 
reverse direction. So then we see that by 
sufficiently heating a body we may cause 
it to emit electrons which as already noted 
carry a charge of electricity, and since 
moving electrons constitute an electric 
current, we may, by controlling their 
motion and path, obtain an electric current 
which can be put to our particular use. The 
emission of electrons and its control is 
indeed the basis of valve action. 


Fig. 1. 


The phenomena outlined above can be very 
conveniently studied by a consideration of a 
filament F and a metal anode A sealed into 
a bulb evacuated to the highest possible 
degree and arranged as in Iig. 1. When the 
filament F is heated it will emit electrons 
into the surrounding space, and if the anode 
A is maintained at a positive potential 
with respect to the filament, a flow of electrons 


THE WIRELESS WORLD AND RADIO REVIEW January 16, 1924 


will be established across the space separating 
F and A, and we shall have a current flowing 
in the circuit F A Ba F. 

If the filament temperature is maintained 
constant the number of electrons emitted by 
it per unit time will also remain constant, but 
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ANODE VOLTS 


Fig. 2. 


the number attracted to the anode will 
depend upon its potential relative to the 
filament. Starting therefore with the anode 
at zero potential, and then gradually increas- 
ingits voltage,the number of electrons reaching 
the anode, and consequently the current, 
will increase, as represented by the curve 
O A Fig. 2. Sooner or later, depending 
on the design of the tube, a certain anode 
potential will be reached beyond which any 
increase in anode voltage fails to produce 
an increase in anode current. At this 
point all the electrons are being received 
by the anode at the same rate as they 
are emitted from the filament, and we 
therefore obtain the horizontal part BC 
of the curve OABC, Fig. 2, which indicates 
the saturation current for the particular fila- 
ment temperature. In practical operation we 
have no direct means of measuring the 
filament temperature, and have to rely 
on voltmeters and ammeters in the circuit. 
We do, however, know that an increase in 
the current through or the voltage across 
the filament results in an increased tempera- 
ture. 
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Now it must, of course, be obvious that 
the number of electrons arriving at the anode 
cannot exceed the number leaving the 
filament,* and therefore if a larger current 
is desired in the anode circuit the electron 
emission must be increased, which can 
only be done by raising the filament 
temperature, that is, by augmenting the 
filament current. The curve for this in- 
creased emission is given by OADE, 
Fig. 2, where the maximum anode current 
has been increased by an amount equal to 
the difference between the horizontal parts 
BC, and DE. Still further increasing the 
filament current gives the curve OAFG 
It will thus be seen that for each value of 
filament temperature (filament current) there 
is a corresponding value of saturation 
current which obtains when the anode 
attracts all the electrons as fast as they 
are emitted. It will be noted, however, 
that the lower portions of these curves 
remain substantially unchanged. 

The curves of Figs. 2, as well as others 
which will appear in these notes, can easily 
be verified by the reader making a few simple 
experiments, and indeed all theoretical 
studies should, where possible, be supple- 
mented by practical work if full benefit 
is to be derived. 


Experiment No. 1.—Voltage Saturation Curves. 
Apparatus required :— 

Filament battery. 
High tension battery for anode circuit. 
Ammeter for filament circuit. 
Milliammeter for anode circuit. 
Voltmeter for anode battery. 
Valve with suitable holder. 
Filament resistance. 


It is not necessary to obtain a two- 
electrode valve specially for this experiment, 
for the grid and anode of a three-electrode 
valve can be connected together to act 
as one electrode. 

The apparatus should be arranged as 
shown in Fig. 2A, and particular note should 
be taken as to how the anode voltmeter 
is connected. It is required to show how 
the anode current varies with the anode 
volts. The first set of readings should be 
taken with the filament current somewhat 
lower than normal so that supposing the 


*This pre-supposes the space within the bulb 
to be free from gas, i.e., the valve is what is 
generally termed “ hard.” 
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normal working current to be, say, 0-6 ampere, 
let us start with 0-4. Starting with zero 
volts, that is with the plug at X, the anode 
voltage should be increased step by step 


ft 


Fig. 3. 


(this is easily done by means of a wander 
plug) and a reading of anode current as 
shown by the milliammeter mA taken 
for each setting of the anode voltage. Con- 
tinue until it is found that increasing the 
anode voltage gives no further increase in 
current. The foregoing experiment will 
provide two sets of figures (1) anode volts, 
and (2) corresponding anode current, which 
when plotted on squared paper will give 
a curve of the nature of that shown by 
OABC, Fig. 2. 

The filament current should next be 

increased to, sav, 0-5 ampere, and the process 
repeated starting again with zero anode 
volts. : 
This will give the curve OADE, Fig. 2. 
We thus establish the fact that the emission 
of electrons from a heated filament varies 
with the temperature much the same as 
the rate at which a liquid evaporates varies 
with its temperature. The higher the 
temperature the faster will it evaporate, and 
in the same way by increasing the filament 
temperature we increase the rate at which 
the electrons are emitted and hence the 
available current. 

Although the exact significance of the 
curves of Fig. 2 will be considered later, 
the following outstanding features may be 
mentioned now. In the first place it will be 
seen that the current through the valve does 
not follow Ohms Law, that is to say, the 
current is not directly proportional to the 
voltage across the tube, and secondly, 
the current through the valve is limited, 
but this limit is increased with increase of 
hlament current. 


(To be continued.) 
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CALIBRATING SMALL CONDENSERS. 


A simple practical method is here described for rapidly and accurately 


measuring the values of small condensers. 


The apparatus necessary can 


be easily set up and the capacities of a number of condensers measured 
quite quickly. 


By F. H. HAYNES. 


The Principle. 


HEN oscillations are set up 

in a simple valve oscillator 

circuit the value of the steady 

current passing from the high 
tension battery is considerably greater than 
that which flows when the grid is given the 
usual negative potential by being joined to 
the negative end of the filament battery, 
and when oscillations are not taking place: 
For instance, employing an “ R”. valve 
working on a filament voltage of about 4'5 
for the generation of oscillations and a 
plate battery of 25 volts, it will be found 
that a current of probably less than 1 milli- 
ampere passes from the battery when the 
circuit is not oscillating, but as soon as 
oscillations occur this may increase to as 
much as 5 milliamperes. The oscillator 
circuit is shown in the accompanying 
diagram, and the beginner is reminded 
that it mav be necessary to reverse the leads 
to either the plate or grid coils before oscilla- 
tions are produced. Now, if the coupling 
between the grid and plate inductances is 
loosened to a point approaching that where 
oscillation ceases and a third coil, tuned 
with a variable condenser, is brought near 
to the grid coil, it will be observed that 
oscillation is stopped, and the reading of 
the milliammeter will fall off as the wave- 
lengths to which the two circuits are tuned 
become equal. If this additional coil is 
critically tuned with its condenser so as 
to damp down oscillation in the valve 
circuit and a small condenser of unknown 
value is then connected across this tuning 
condenser, oscillation will be restored because 
this additional capacity has thrown the cir- 
cuits out of tune. The value of the tuning 
condenser will now have to be reduced 
before the point is again reached where the 
circuits are in tune as indicated by a drop 
in the plate current of the valve and the 


amount by which the capacity of the variable 
condenser is reduced is, of course, equal to 
that of the condenser connected across it. 


Apparatus Required. 


The valve oscillator can usually be set up 
from apparatus to hand. The inductances 
may be wound in the usual basket formation, 
or may be duolateral coils of the plug-in 
type. The valve should be of the “ R” 
type, and dull emitters are, in general, 
unsuitable, as a more sensitive milliammeter 
would be required. . 


Circuit of apparatus for quickly measuring the 
capacity of small condensers. 


The milliammeter should, preferably, have 
a good open scale with a maximum reading 
of not more than 10 milliamperes. There 
are many reliable ex-Government instru- 
ments to be obtained from dealers, and the 
writer has one with a parralax scale about 
6 ins. in length, which was originally a volt- 
meter, but with the series resistance removed 
makes an excellent milliameter, giving a 
full scale reading of 7 milliamps. 

Other apparatus required in the oscillator 
circuit includes a variable tuning condenser 
of between 0°0005 and o-oor mfds., the 
usual filament resistance, 6 volt accumulator, © 
H.T. battery of 25 to 30 volts, small con- 
denser between 0-0001 to 0-005 mfds. 
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The separate tuned circuit includes an 
inductance a little smaller than that used 
in the grid circuit of the oscillator, and a 
well-built variable condenser having a 
capacity of 0-0015 mfds. or greater. This 
condenser must be accurately and rigidly 
built up and so designed that it can be 
relied upon to not change in value when 
once calibrated. 
The one shown 
in the photo- 
graph has air 
dielectric and 
double sets of 
plates giving a 
maximum cap- 
acity of 00027 
mfds., and this 
high maximum 
has a great ad- 
vantage in that 
it can be used 
for measuring 
capacities up to 
0:0025 mfds., 
for it will be 
seen that the 
maximum cap- 
acity that can 
be measured by 
this method can- 
not exceed the 
capacity of this 


condenser. A 
pair of terminals 
mounted on 
ebonite are 


needed for con- PR 
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at “o” at every point where the movement 
of the condenser has diminished by 0-0001 
mfds., continuing to a position about 
10 degrees from the zero value of the con- 
denser. The ends of the condenser scale 
are not made use of as the capacity varia- 
tions are not uniform for a given movement 
of the plates at these positions. A “ square 
law ° condenser 
cannot, of 
course, be made 
use of. Sub- 
divisions of the 
steps of 0-o0or 
mfds. can be 
marked. 

If a calibrated 
variable con- 
denser is not 
available a 
standard can be 
set up without 
much difficulty. 
Three small 
fixed value con - 
densers of re- 
liable make 
should be pro- 
cured, say 0-001, 
0°0005, and 
0:0002 ~mfds. 
The oscillator is 
set in operation 
with just suffi- 
cient coupling 
between its grid 
and plate coils 
to produce os- 
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necting in paral- Simple condenser capacity measuring equipment. The condenser cillation and 

lel with the © onthe left tunes the grid circuit, while that on the right is calibrated give a full 

calibrated con- and ma a scale for reading capacities direct. The left-hand coil reading on the 
: is in the plate circuit, the centre one is the grid coil, and that on eriz 

denser, other the right is the tuned circuit coil. The capacity of a small millia m meter. 

condensers circular type condenser is being measured. The inductance 

whose values of the calibrated 


are to be determined. 


Calibrating the Standard. 

By far the best course to adopt is to put 
a good variable condenser in reliable hands 
for calibration.* In this instance where the 
condenser is calibrated throughout the entire 
scale, a point is taken some few degrees from 
the 180 position, and is marked “o” on 
a new scale about to be set out. By reference 
to the calibration curve or chart, marks can 


be made on this new scale commencing 


condenser circuit is now moved nearer to the 
grid coil, while the condenser to be calibrated 
has its pointer at about 170, which is the 
point to be called “o” on the new scale. 
The grid circuit condenser is now rotated 
to a position where the reading on the milli- 


*The technical staff of this Journal will under- 
take the calibration of condensers for regular 
readers without charge if sent (at owner’s risk) 
carefully packed and accompanied by remittance . 
for return carriage or postage and four consecutive 
Questions and Answers coupons which are to be 
found in the Advertisement pages. 
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ammeter falls off toa minimum. If two mini- 
mums are obtained, that is, the needle 
drops back as the condenser is rotated and 
then advances a little way, drops back again, 
and then advances to a full reading, it is 
because the grid circuit coil and the condenser 
coil are too tightly coupled, whilst the plate 
circuit coupling may be slightly reduced 
also, though not so far as to break oscillation. 

Having reached the correct positions, the 
inductances and grid condenser must not 
be touched, and the smallest of the three 
condensers is connected across the standard 
condenser. This will restore oscillation in the 
valve circuit, and the milliammeter needle 
will advance. By rotating the dial or pointer 
of the standard condenser under calibration 
in the direction of its zero, the position will 
soon be reached where the miulliammeter 
needle will dropback. When the milliammeter 
is at its lowest reading the setting of the 
condenser is marked with the value of the 
small fixed condenser which is connected 
across it. The process is repeated, using the 
other two condensers, taking care not to 
make use of the first 10 degrees of the 
condenser scale. 

If the condenser is fitted with a rotating 
dial instead of a pointer, these reversed 
calibrations may conveniently be marked 
upon the plain portion of the bevel and 
operated with a scratch line arranged 


diametrically opposite to that used with 


the degrees scale. It might be mentioned 
here that a boxed up condenser calibrating 
instrument can be built up from this des- 
cription and fitted on its panel with milli- 
ammeter, filament resistance, grid and cali- 
brated variable condensers and a knob to 
give variable coupling between the grid 
circuit and the calibrated condenser in- 
ductance. In this instance suitable fixed 
coupling may be provided between the grid 
and plate circuits of the oscillator. 


Operation. 

The standard condenser is first set at 
zero on its calibrated scale, and the grid 
condenser adjusted to a position where the 
milliammeter reading is a minimum, though 
if it rotated the smallest amount in either 
direction the needle will immediately ad- 
vance. Now, when a small condenser is 
connected across the standard a full reading 
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will be obtained on the milliammeter and 
the dial of the standard must be revolved 
to again produce the low reading on the 
meter. The setting of the standard now 
indicates the value of the condenser which 
is connected across it and the capacities 
of any number of condensers can be similarly 
measured with considerable rapidity. The 
coupling between the coils must be suffi- 
ciently loose to prevent the serong up of 


The scale of the calibrated condenser. Capacities are 

marked off from near the maximum end of scale, 

showing the reduction in value as the pointer is 
rotated. 


two minimums as mentioned, though 
alternatively, of course, one might work 
to the small maximum which is to be 
found between the two minimums. 
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LOUD SPEAKERS FOR WIRELESS PURPOSES." 


Theory of Loud-Speaker Design : 
Some Factors Affecting Faithful and Efficient Reproduction. e 


By L. C. Pocock, B.Sc., A.M.I.E.E. 


F it is assumed that properly amplified and 

undistorted speech voltage is available in the 

output circuit of a final amplifier, the problem 

is to procure the reproduction of speech 

efficiently and faithfully. The exact criteria 
for the reproduction of speech are better known 
than for music, but it is probably safe to say that 
a system capable of reproducing speech perfectly 
will give a highly satisfactory performance with 
music. 

If V is an impressed voltage of any frequency 
or amplitude within the region to be amplified 
without distortion, and P the resulting alternating 
air pressure outside the system, the conditions 
-are :— 

P= AV 
where A is an efficiency constant independent of 
the frequency and amplitude. It is also necessary 
that there shall be no asymmetric distortion, 
that is, any single frequency V must produce only 
the corresponding single frequency P. This con- 
dition is also expressed by the equation above. 

Present-day electromagnetic loud speakers are, 
without exception, a compromise between relatively 
good efficiency and good quality, such efficiency as 
can be secured being obtained only with the aid 
‘of mechanical resonance, which is contrary to 
the criterion for faithful reproduction given above. 
Further, although telephonic speech has generally 
been handled in the past as a steady-state problem, 
Tecent improvements in transmission have rendered 
the transient phenomena associated with con- 
sonant sounds and every change of amplitude of 
some importance. The reproduction of severe 
transients cannot be perfect in any resonant 
‘system or in any system containing mass and 
stiffness, even though the damping be such as to 
prevent any natural oscillation; the severity of 
transients actually encountered in speech is depen- 
dent on the damping of the vocal resonances, 
and information on this subject, together with 
hike information on the auditory mechanism, 
might indicate the desirable degree of damping 
trom the point of view of transient phenomena. 
It is clear that the use of resonance to increase 
the efficiency cannot be pushed too far. 

Practical loud speakers consist of a rather 
sharply resonant system working into an acoustical 
load, namely, a horn. It is not quite accurate to 
describe the horn as a load, because the useful 
work is the energy transmitted through the horn. 
The horn is operating in a capacity analagous 


* An abstract of the Discussion on Loud Speakers 
ior Wireless and Other Purposes, at the Institution 
of Electrical Engineers, November 29th, 1923, 
4Joint meeting with the Physical Society). 


both to an electrical transformer and to an electrical 
transmission line. The likeness to a transformer 
is seen in the passage of energy from the high 
mechanical impedance of the diaphragm to the low 
impedance of the open end through a coupling 
device, which reduces energy reflection to a 
minimum and aims at obtaining the greatest 
possible transfer of energy. The likeness to a 
transmission line lies in the propagation of waves 
across the non-uniform section of the horn; the 
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Frequency, in periods per sec. 


Fig. 1. Alternating pressure output of loud-speaking 
receiver corrected for impedance of circuit and 
receiver. Average of five receivers. 


analogy is to a non-dissipative line containing 
distributed inductance and capacitance, the line 
constants changing steadily from end to end 
of the line in such a way that the impedance 
measured at one end of the line is high, and that 
measured at the other end is low. Such a system 
would form a maximum energy coupling between 
two different electrical impedances. 

The acoustical impedance of a horn at its small 
end depends a good deal on the cross section and 
also varies with the solid angle and the form of 
the horn, but, as in the electrical analogies, the 
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impedance is also a function of the impedance into 
which energy is delivered, ż.e., at the open end. 
Another view of the acoustical impedance at the 
smal] end is to regard it as the impedance of the 
large end modified by the horn through which 
it is measured. In general, the horn impedance 
also varies with frequency, and, though horns 
of approximately uniform impedance can be made, 
it is clear, from a consideration of the varying 
mechanical impedance of the diaphragm, that such 
a horn is not necessarily the best. 

These are some of the factors which enter into 
the performance of a horn. The practical con- 
siderations are usually those of size; for indoor 
use the horn must not be too long, so that the 
problem is equivalent to attempting to obtain 
an electrical line of length equal to a wavelength 
or less and having a very much higher line inpedance 
measured from one end than when measured from 
the other end. The acoustical impedance is 
virtually coupled to the diaphragm, so that some 
idea of its variations with frequency can be obtained 
by observing the motional impedance of the receiver. 
A large number of horns, of a size suitable for use 
in private houses, have been examined in this way, 
and resonances of varying degree have been found 
in all; larger horns might, however, be expected 
to show lesser effects. 

The resonance of a receiver without horn may 
be such that the diaphragm vibrates with more than 
50 per cent. of the amplitude at resonance over a 
frequency region about 100 periods wide. When 
the horn is put in place, the diaphragm is made 
to do more work and the resonance is made much 
less sharp. The new damping co-efficient cannot 
be simply expressed, because the resonance is no 
longer simple but is complicated by the coupled 
horn resonances. 

The actual pressure variation in the air when 
the receiver is excited at different frequencies can 
be measured. Figs. l and 2 show the characteristics 
of two types of receiver. The curve in Fig. 1 
is for a flexible diaphragm driven by a small 
armature supported on a spring. The effective 
moving mass is not appreciably greater than that 
of the ordinary telephone receiver. The curve is 
an average of the results of five receivers and shows 
definite peaks in the lower frequency region, 
due to the horn. It is seen that the distortion due 
to these resonances is small compared with the 
general effect, due to the mechanical resonance 
of the system. This is an important point: horn 
distortion can be brought within reasonable limits ; 
the receiver mechanism is often responsible for 
defects of tone for which the horn is blamed. 

In connection with Fig. 1 it may also be 
stated that the perfection of reproduction is a 
great deal better than the appearance of the 
characteristic would suggest; the contracted 
logarithmic scale disguises the really rather gradual 
fall of the curve at the higher frequencies; even 
at the extreme end of the curve the highest frequency 
shown is reproduced with sufficient intensity to 
add greatly to the quality of reproduction. 

Fig. 2 is the characteristic of a loud speaker of 
the iron-diaphragm kind, similar in principle to 
the ordinary telephone receiver; in this case the 
curve is an average of several tests taken on the 
same receiver. The frequency of maximum re- 
sponse is seen to be a little lower than in Fig. 1 
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and the curve drops somewhat steeply between 
1,000 and 2,000 periods per sec. (p.p.s.). 

In both the above cases the receiver output is 
corrected for the impedance of the associated 
amplifier, that is, a fixed voltage is operating on the 
loud speaker through a fixed resistance representive 
of the amplifier output impedance that would be 
suitable for use with the receiver considered. 
Since the impedance of most receivers at about 
4,000 p.p.s. is two, three or more times as great 
as the impedance at 1,000 p.p.s., the reproduction 
of the higher frequencies is somewhat impaired 
due to this cause. 

Receivers have been constructed in which large 
vibrating surfaces are used without a horn. It 
appears that the vibrating surface must be of such 
dimensions that there is difficulty in securing the 
necessary lightness of the moving parts, especially 
when the added mass, due to the reaction of the 
air, is taken into consideration. In any case, the 
very important distortion due to the use of mechani- 
cal resonance to obtain good efficiency remains 
in evidence. i 

With regard to the mechanical construction ot 
an electromagnetic receiver, the ordinary con- 
struction of a telephone receiver requires con- 
siderable modification if it is to handle more than 
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Fig. 2. Alternating air-pressure variation wuh 

frequency for large receiver when used with constant 

e.m.f. in a circuit of which the output impedance 
78 1,000 ohms. 


a very small amount of power and, even when 
so modified, there is danger of distortion due to 
the asymmetrical forces called into play by the 
passage of symmetrical currents. A receiver 
of the type giving the characteristic shown in 
Fig. 1 is capable of handling about 10 watts without 
asymmetrical distortion, because the armature 1s 
driven by symmetrical forces. The amplitude 
of vibration may be of the order of 0-01 in. 
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To sum up, with the present-day constructions of 
receivers, faithfulness in reproduction cannot be 
obtained beyond a certain degree without making 
receivers very inefficient. Reproduction can, by 
careful design, be made very satisfactory, but to 
obtain the very last degrees of perfection, e.g., 
by filters, enormous increases in the power ampli- 
tication would be necessary to operate the receiver, 
in fact, valves of far higher power capacity than are 
used in any radio receiving sets. As it is an easy 
matter to obtain the present amount of amplication 
it 18 seen that the chief interest in raising the 
efficiency of loud speakers is to permit the applica- 
tion of quality-correcting devices, provided of 
course that increased efficiency is obtained without 
sacrifice of quality. 

With regard to the overall efficiency obtained in 
loud speaking receivers, it is probable that 1 per 
cent is a high estimate and that a few tenths 
of 1 per cent. would generally be nearer the mark. 
The principal loss is iron loss, and (though lamina- 
tion will reduce this) hysteresis still accounts for 
a very considerable loss on account of the high 
frequencies concerned. It does not seem likely 
that any great improvement in real efficiency can 
be obtained unless a magnetic material with 
exceptionally low hysteresis loss and good perme- 
ability is discovered. Small improvements are pos- 
sible by building receivers ona larger scale and using 
more powerful magnets, but the necessity of making 
some part of the moving system of iron and of low 
mass makes the employment of high alternating 
flux density in this vital part unavoidable. 


The Sources of Distortion in the Amplifier. 

By Professor C. L. FORTESCUE, M.A., M.I.E.E. 
1.—SCOPE. 

In this note the output P.D. from the rectifying 
valve or crystal is taken as the starting point. 
With an ideal amplifier this P.D. is magnified 
and a current of precisely the same waveform as 
the output P.D. from the rectifier is supplied to the 
loud speaker. In many actual amplifiers, however, 
the waveform is not faithfully reproduced and 
distortion is introduced. 


2 —THE CAUSES OF INACCURATE REPRODUCTION. 


Ings :— 
j (a) Curvature of the valve characteristics. 

(b) The use of intermediate circuits having 
more or less clearly defined natural 
frequencies. 

(c) The unavoidable reaction effects present 
in most designs of note magnifiers. 

(d) Unsatisfactory reproduction in the last 
(or output) transformer. 


3.—TyE EFFECTS OF CURVATURE OF THE ANODE 
CURRENT CHARACTERISTICS. 

(a) Resistance Amplifier.—The ideal resistance 
amplifier is as shown in Fig. 1, and consists of a 
valve with a non-inductive and capacityless 
resistance, R,, in series with the anode and a 
condenser of very large capacity across the battery 
terminals. The valve characteristics may be 
conveniently plotted as a characteristic surface 
in terms of V, and V,, allowance being made 
for the resistance R.. 
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The surface shown in Fig. 3 is the ordinary 
characteristic surface, the lines corresponding 
to constant anode current, but allowance is made 
for a series resistance of 10,000 ohms. The fluctua- 
tions of the grid P.D. above and below the main 
value may be plotted below the diagram of Fig. 3 
as at G. Then, by projecting up to the line PQ, 
corresponding to the given value of the battery 


Fig. 1. Resistance amplifier. 


voltage, the values of the anode current can be 
plotted above and below the mean value at C. 
A reference to Fig. 3 shows that the anode current 
waveform can only be an exact replica of that of 
the grid P.D. when the constant current lines are 
equally spaced along the line PQ. Thus, if the 
surfaces are plotted out for any given value, the 
possible range of anode current and grid voltage 
over which faithful reproduction can be obtained 
will be easily seen and the appropriate values of 
Vo and V, can be chosen. The values taken in 
plotting Fig. 3 are V, = 200, V,= — 4. The 
amplitude of the fluctuations of V, is 3-5 volts 
and of ta, 1-75 mA. 

(b) Transformer Amplifier.—Except in the last 
stage, a transformer in the anode circuit should 
closely approximate to a resistance. When very 
heavily damped, due to its own losses and the load 
of the valve, and when near the resonant point, 
this is actually the case. The effective resistance 
to the alternating P.D.’s (which are the ones under 
consideration) is, however, very much greater than 
the resistance of the anode winding as measured 
by direct current. The resistance must be ascer- 
tained by A.C. bridge methods at the resonant 


mA 

0-2 
Eaa 
5 
E 
o- b 

—— One cycle — 

Fig. 2. Wave form of grid current 


with conditions of Fig. 3. 


frequency. Some transformers having a direct- 
current resistance of the order of 2,000 ohms are 
found at the resonance point to have effective 
resistances of 200,000 to 300,000 ohms when 
loaded on the secondary side with resistances 
corresponding to the resistance of the next valve. 
The representative characteristic surfaces must 
therefore be plotted for this high value of R, and 
not for the D.C. resistance; the latter is only 
used to obtain the effective starting-point for 
any actual battery voltage. 
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For frequencies other than the resonant frequency 
of the transformer the conditions are more com- 
plicated, and merely plotting the characteristic 
surface with a correction for a series resistance is 
insufficient. The surface must be plotted without 
correction and both the grid and the anode fluctua- 
tions must be allowed for. The line PQ of Fig. 3 
becomes a curve—an ellipse in the case of two 
pure sine waves—and so long as this curve remains 
within the zone where the constant-current 
contours are equally spaced the reproduction 
will be satisfactory. 


4.—EFFECT OF CURVATURE OF THE GRID 
CHARACTERISTICS. 

If the grid voltage fluctuations have any 
considerable positive values the grid cur- 
rents will be quite appreciable, and the 
waveform of the grid current will differ 
very widely from that of the grid P.D. 
Fig. 2 shows approximately the curve of 
grid current corresponding to the condi- 
tions assumed for Fig. 3. The grid currents 
will generally react on the source of P.D. 
and lead to a change of waveform somewhat 
in the same way that the waveform of the 
E.M.F. of an alternator is dependent upon 
the waveform of the current which it is 
supplying. 

The only way of avoiding this difficulty 
is to render the effect of the grid current 
negligible. Valves have not yet been pro- 
duced in which the grid current is negligible 
when the grid is positive and the anode 
voltage low, and consequently positive 
values of the grid voltage must be avoided. 
This gives another limitation to the range 


os 


of the anode current characteristic curves ‚È 


that can be used, and indicates that the 
anode battery voltages should be high, 
and that the mean grid voltages should 
be considerably negative. 


5.—EFFECT OF THE NATURAL PERIOD 
OF THE INTERMEDIATE CIRCUITS. 
This trouble arises in the case of a 
transformer amplifier. In the first place 
any marked resonance means that the 


effective impedance in the anode circuit is 
dependent upon the frequency. The im- 
pedance—and therefore the amplification—will 
be greatest at the resonant frequency. Thus any 


sustained harmonic having this frequency will 
be unduly pronounced and the speech will appear 
“tinny ’’ or ‘“‘drummy,’’ depending upon the pitch 
of the accentuated harmonic. The larger the num- 
ber of stages of amplification that are used, the 
more marked is the effect. 

In the case of those high frequency components 
which are not sustained, the effects are less pro- 
nounced. This effect is thus most noticeable 
with musical sounds and with the vowel sounds. 
Secondly, for frequencies other than the resonant 
frequency, the transformer is no longer equivalent 
to a resistance, and complications arise from the 
relative phase of the grid and anode potential 
fluctuations on account of which it becomes very 
difficult to determine the waveform of the anode 
current when the amplitudes are fairly large. 


OOM 
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6.— REACTION EFFECTS. 

These effectes are well known, particularly 
in high frequency amplifiers used as self heterodynes. 
They are equally important, however, in note 
magnifiers, as is shown by the tendency of a high- 
power magnifier to ‘“‘ howl” when adjusted for 
maximum amplification. This reaction effect is 
greatest in transformer amplifiers and is attributable 
to the capacity between the electrodes of the valves. 
The coupling between consecutive grid and anode 
circuits tends to produce stability and decreases 
the effective amplification. But where more 
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Fig. 3. Characteristic surface. 


than one stage is employed there is also a coupling 
between a grid circuit of one valve and the anode 
circuit of the valve next but one toit. This coupling 
acts through the two valve capacities in series, but 
if the voltage step-up per valve is more than two 
the coupling effect tending towards instability 
is greater than that from the immediately adjacent 
anode circuit opposing instability. With three 
valves the effect of the last anode circuit on the 
first grid should be in the direction of stabilising 
but on the second grid circuit it may well produce 
instability. 

The effect of this reaction is that with sustained 
waves the frequency which renders the system 
most nearly unstable attains to a higher amplitude, 
relatively, than other waves of other frequency. 

It seems probable that there are in general 
several frequencies which are thus accentuated, 
but owing to the similarity of the consecutive 
stages in most amplifiers these frequencies are 
close together and are usually near the natural 
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resonance point. The resulting effect is thus 
an accentuation of the defects arising from marked 
resonance. 

The pure resistance amplifier is not entirely 
immune from the effects of reaction unless the con- 
denser across the anode battery is of very large 
capacity indeed. Under certain circumstances, 
also, if the capacity across the anode resistance is 
appreciable, a resistance amplifier will “howl” 
owing to an oscillation being set up in the same 
way as in the “ Kallirotron.”’ 


7.—DISTORTION IN THE Last STAGE. 

The last stage is not infrequently a source of 
serious trouble for two reasons :— 

(1) The amplitudes are large. 

(ii) The ‘“‘load’’ on the output transformer, 
viz., the winding of the loud speaker, 
is inductive and this inductance is not 
constant. 

With regard to (i), the output required for a 
sustained musical note is of the order of 10mA 
(R.M.S.) at 5 volts (R.M.S.). To give an equivalent 
volume of sound with ordinary speach a peak of 
perhaps double these figures will be necessary, 
and after allowing for the losses in the transformer 
it seems that the output from the anode circuit 
of the last valve will be equivalent to an alternating 
current of peak value 30 mA at an alternating 
P.D. of peak value 15 volts. A transformer is almost 
invariably used and the actual values would more 
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probably be 10 mA at 45 volts. This involves 
a valve giving an emission current of perhaps 
50 mA with a fluctuation of anode current over 
the range 15 to 35 mA ; and a voltage at the anode 
of perhaps 120, fluctuating between the limite 
of 75 and 165. General numerical considerations 
such as these show the necessity for valves of 
considerable output in the last stage. 

High battery voltages are also necessary—in the 
above case the steady fall of P.D. in the anode 
circuit would be of the order of 50 to 100 volts, 
and a battery giving something in the neighbour- 
hood of 200 volts would be unavoidable. 

With regard to (ii), owing to the inductive 
nature of the load the last stage cannot be regarded 
as being even approximately a resistance, and the 
same effects are noticed as with a transformer 
operating out of resonance. 


8.—CONCLUSION. 

With properly designed valves and circuits 
it does not appear that any serious distortion 
can be charged against the amplifier. Valves giving 
considerable power output must, however, be used 
in the last stage. 

Some resonance effect seems unavoidable in the 
transformers and may be accentuated by reaction. 
The presence of this effect may, however, be an 
advantage owing to the fact that it can be used to 
some extent to compensate for defects in other 
parts of the equipment. 


A Useful Feature in 
Receiver Design. 


When building a compact receiv- 
ing set it is often difficult to 
arrange for all cemponent parts 
to be easily accessible. The 
method by which components are 
secured to several of the internal 
faces of the box permits of easy 
inspection though suitable connec- 
tions must be fitted. A receiver 
employing flexible connections was 
described recently, whilst the set 
shown in the accompanying illus- 
tration makes use of spring con- 
tacts. This is a very good scheme 
and should appeal at once to 
those designing their own sets. 
This receiver is built by the 
German Kramolin Company. 
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A HIGH POWER WIRELESS 
STATION WITHOUT MASTS. 


NEW high power wireless station 
is under construction between 
Kochel and Walchen in the south 
of Munich. 

Taking into account the fact that the 
costs for the construction of the antenne 
masts represent by far the largest expenditure 
for the equipment of a high power station, 
the engineers have tried to make use of the 
natural altitudes in the mountains for this 


conditions for the earthing equipment. 
Referring to the illustration, a rope has 
been placed between the Herzogstand and 
the “ Stone,” at the very middle of which, 
namely, at an equal distance of 1,300 
metres, the supply main to the station is 
fastened. In order to guard against the 
rope breaking when subjected to hoar-frost 
or to the pressure of the wind, provision 
has been made at the Stone for a special 


Illustrating the antenne system of a new high power wirelesa station under construction 
between Kochel and Walchen, in the south of Munich. 


purpose. The Herzogstand, with a height 
of 1,732 metres, situated in the north-west 
of the Walchen Lake, is very precipitous 
towards the north. In an easterly distance 
of 2°6 kilometres the ground rises to a height 
of 940 metres at the Kochel Lake. Between 
these two points there is rather swampy 
ground—the Jochbach Dale—in which the 
station has been erected, for here in this 
valley are the most favourable primary 


device which balances the large stresses 
in the rope. The rope is insulated, led over 
a roller, and fastened to a trolley which is 
running on rails over an inclined plane. 
This trolley is loaded to such an extent as 
to keep the rope sufficiently taut when 
subjected to normal tension. Under the 
effects of wind or hoar-frost, known to 
sometimes produce considerable strains, the 
rope slackens down as the trolley gives way. 
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The illustration indicates at the right-hand 
over the level of water the heights of the 
Eiffel Tower and the Nauen Station, so that 
it is quite evident what great economy is 
made with regard to the height of antenne 
by the construction and utilisation of moun- 
tain antenne. 


Extensive measurements made have proved 
that especially with one type of antenna 
(the so-called “L” antenna), very good 
results have been obtained. It has also 
been proved that large ‘stations can be 
constructed without the use of masts, 
but making use of the different altitudes 
of the mountains. With the use of a high 
voltage for the antenne, even larger ranges 
may be obtained than those produced by 
the usual type of station. One rope alone 
is, however, not sufficient for a large station 
of this sort, but several ropes, about four 
or five, are needed. Their arrangement can 
be seen in the photograph. The whole aerial 
equipment has a span of more than 2} kilo- 
metres, and a free height of about 300 metres. 
The easy accessibility of the top of the 
Herzogstand represented a great advantage. 
A highway makes good communication 
with the staff quarters erected at an altitude 
of 1,575 metres. Another decisive factor in 
the choice of the site for the radio station 
was the vicinity of the huge power station 
of Walchen Lake, which is said to have an 
average output of 168,000 h.p., and which 
can easily supply a main wireless station 
with sufficient power without impairing 
its general current output. The power 
station obtains its power from a 200-metres 
fall of water. Such a power station is well 
able to supply energy much more cheaply 
than works making use of coal for the 
generation of electricity. 


It is intended to equip the station 
with a Lorenz-Poulsen generator of about 
2,000 Kw., as well as with a Lorenz high 
frequency machine of the same output. The 
production of high frequency currents by 
machines will be effected directly or by means 
of a frequency transformer. Thus either 
system may be used, according to the needs 
of the moment. With this arrangement 
there is the possibility of making use of 
long wavelengths for very long distance 
transmissions, and on the other hand, 
of using shorter wavelengths for short 
distance transmissions. 
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The American Amateur 


Station 1 MO. 


N recent issues we have described the 

amateur transmitting stations of Mr. 

J. A. Partridge (2 KF) and Mr. F. L. 

Hogg (2SH), who have conducted 
two-way working with the American amateur 
station 1 MO. The following particulars 
of 1 MO are of special interest. 

The aerial of 1 MO is of the inverted L 
type. The flat top section is Sı feet long, 
and consists of a cage of six wires of No. 14 
enamelled wire 15 ins. in diameter. The far 
end is supported by a 72-ft. mast. The near 
end is supported by a mast on top of the. 
house, making it about 45 feet above the 
ground. The lead-in is a six-wire cage about 
6 ins. in diameter, and yb feet long. The 
total length of the antenna from the near 
to the far end is about 127 fect. 

A counterpoise is uscd, and consists of 
six wires, caged to a diameter of 15 ins. 
for 50 feet, the remaining section being 
fanned slightly to increase the capacity. 
The total length of the counterpoise is 
85 feet and it is supported about 8 feet 
above the ground. l 

A Hartley circuit, shghtly modified, is 
used. Two series condensers, each of 
0:00043 I are connected, one in the antenne 
and the other in the counterpoise. Both 
condensers are adjusted at the same time, 
by one control. 

The wavelength of 1 MO is about 192 
metres. The range of wavelengths per- 
mitted under the present licence is 176/200 
metres. The wavelength can be changed 
instantaneously, and while the set is in 
operation. When there is a lot of inter- 
ference on 192 metres, 1 MO shifts his 
wavelength down to 176 metres. On 192 
metres the aerial current is 5-6 amperes ; 
The normal 
plate current is about 300 milliamps, with 
about 1,250 volts. Four 50-watt valves 
are used, two on each half of the cycle, 
self-rectified and unfiltered at present. 

For receiving, a separate single-wire acrial 
150 ft. long and 20 ft. high is used. 

The receiver is in operation while the 
transmitter is being used, similar to a break- 
in system. The receiver is calibrated quite 
accurately, and it is an casy matter to take 
a reading of the wavelength of any trans- 
mitter. 

Cc 
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AERIALS AND EARTHS. 


A POPULAR TALK BROADCAST RECENTLY FROM 2L0. 


By Huau S. Pocock, Editor. 


(EI 


F only one could have wireless without 
the bother of putting up an aerial,” 
is a remark which must have been 
made by thousands of people when 
they first began to realise the possibilities 
which a wireless set could provide. The 
erection of the aerial may present some 
difficulties, but the object of this short 
talk this evening is to point out how very 
important an item, in the efficiency of the 
receiver as a whole, 

is the aerial and 

the earth system. 

It is often stated 

that, with modern 

valve apparatus, . 
an inefficient aerial 

and earth system 

does not matter, 

for the reason that 

the addition of an 

extra valve or 

two, or a little 

more reaction, will 

easily compensate 

for any loss in 

signal strength. 

It may be so, it is 

true, but there is 

something of far 

greater impor- 

tance in wireless 

‘reception, particu- 

larly of telephony, 

than strong sig- 

nals. In telephony 

reception the first 

aim should be to obtain purity and good 
quality. The next most important point, 
both in the reception of telephony and 
morse transmissions, is selectivity. 

It is a simple matter for anyone who cares 
to spend money enough on valves and 
additional apparatus, to get strong signals, 
but of what use is this if the speech is un- 
recognisable, and if, through absence of 
selectivity in tuning, you find that your 


Some aerials are far from ideal. 


reception is interrupted at frequent intervals 
by other transmissions which, because of 
your flat tuning, appear to you to be on 
exactly the same wavelength. 

I feel sure that a good many people do 
not realise that the aerials and earths have 
any connection with quality of reception 
and freedom from interference, and con- 
sequently they may be blaming the set for 
inefficiency when all the while it is the aerial 
and earth which 
are responsible. 

Let us consider 
first of all the 
question of selec- 
tivity. For those 
who do not read 
any wireless paper, 
and have not 
studied how their 
wireless set works, 
it should be ex- 
plained what is 
meant by “ selec- 
tivity.” (Your 
Radio Times does 
not tell you these 
things because 
that publication is 
not intended to 
be a technical 
4 one.) 
ett, A selectiye re- 
ceiver is one 
which, for any 
given adjustment 
of the inductance 
and capacity values (obtained through 
regulating the controls) only responds to 
transmissions over a very narrow band of 
wavelengths. The wider the band of wave- 
lengths, the flatter is the tuning, and the 
greater is the probability that there will be 
stations working within this band which 
will cause interference. 

Now, apart from the receiver itself, 
one of the most serious causes of flat tuning 
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will be found to be due to the presence 
of stray capacities which are produced. in 
the aerial and earth leads through proximity 
to buildings, house walls and so on. The 
ideal aerial would be one where the aerial 
wires and the lead-in did not come within 
several feet of any building or trees until 
the point where the aerial terminal of the 
receiver is reached. If you think about this 
you will realise how far from ideal is that 
aerial your neighbour has put up which is 
just about a foot above the roof, with a lead- 
in fastened down the side of the house and, 
after entering the window, is brought round 
the side of the 
room before it | 
reaches the set. 
Yet there must be 
hundreds of aerials 
in existence where 
just as little atten- 
tion is paid to 
theoretical con- 
siderations. 

In putting upan 
aerial one must of 
course remember 
to keep it within 
the limits as re- 
gards length which 
the Postmaster- 
Generalauthorises. 
This limit is 100 
feet for a single 
or double wire 
aerial, the dimen- 
sions being in- 
tended to include 
the down lead 
from the aerial to 
the receiver. 

The next point is that the aerial should be 
as high as possible and kept well out of the 
way of buildings and other masses, such as 
trees. If a long aerial would have to run 
close to such obstacles, it is far better to 
employ a rather smaller aerial instead. 

Next, see that your lead-in goes straight 
to the set instead of wandering about and 
getting lost on the way. Remember that 
there are only two possible points to which 
the lead down to the aerial should be con- 
nected to the aerial wires. Either the lead 
down should be taken from the exact 
centre, or from one or other of the extreme 
ends. That is, connect the extreme end up 
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against the insulator or -else the true centre. 

Now, very much the same remarks may 
be made about the earth. The earth lead 
should be as direct as possible from the 
earth terminal of the set to the earthing 
point. If the earth lead touches anything 
on its way to the earthing point, it should 
be insulated just as carefully as you 
insulate your aerial from points of contact. 
As to the earth itself; for reception, the 
water main is usually quite satisfactory, 
but care should be taken that a good con- 
nection is made to the water pipe, and that 
it is at a point as near as is convenient to 
where the water 
main enters the 
house. Where con- 
nection to a water 
pipe is not pos- 
sible, the alterna- 
tive is to bury a 
metal plate in 
moist ground at a 
depth of a couple 
of feet with the 
earth wire soldered 
to the plate to 
ensure good con- 
tact. 

I have not ex- 
plained so far how 
attention to the 
efficiency of the 
aerial and earth 
can help in giving 
good quality in 
reception, and I 
think I still have 
just time enough 


to get this in. 
Valves and the 
apparatus which goes to comprise 


their circuits are intended to amplify 
the energy which the aerial picks up. The 
only exception is the valve used as a detector, 
and this too amplifies at the same time. 
Perhaps, however, you may be using a 
crystal for detection, which of course does 
not amplify. Now practically every stage 
of valve amplification produces a certain 
amount of loss of quality, especially in the 
low frequency stages, after detection. Since 
this is so, it is obvious that the less amplifica- 
tion we employ, the better will be our result 
as far as quality goes, and this undoubtedly 
is the case. To avoid unnecessary amplifica- 
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tion then, we must make our aerial as good 
a collector of energy as possible, and assure 
ourselves that no losses take place owing 
to such causes as bad insulation. This 
shows the fallacy of the suggestion that it 
is quite satisfactory to make up for a bad 
aerial by adding an extra valve or two, 
or worse still by using a large reaction coll, 
for apart from the fact that extra attention 
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to the aerial costs you only a little more 
time and care at the outset, the extra valve 
or valves means a greater expense, and more 
trouble to maintain. 

In conclusion, my advice is to pay particu- 
lar attention to your aerial and earth if 
you are not fully satisfied with your present 
results, and do not blame your receiver 
until you have done so. 


PATENT 


The Filament Resistances. 


In Patent Specification No. 201,088 (C. V: 
Norris) is described an arrangement con- 
sisting of a valve socket around which is 
secured the filament resistance. The arrange- 
ment is shown in Fig. 1, and is self-explana- 


Fig. 1. 


tory. The filament resistance is marked R, 
and the sliding contact, S. As piece D is 
revolved, the length of resistance wire in 
circuit is varied. 


ABSTRACTS. 


Crystal or Valve Rectifiers. 


It is useful to be able to employ a crystal 
rectifier in place of the valve rectifier, 
in the event of the latter failing to function 
without disturbing circuit connections. An 
arrangement is shown in Fig. 2.* Here the 
circuit is as usual, but a switch is connected 
between the anode circuit and positive H.T. 
The valve rectifier is connected in the usual 
manner, but if it fails, a crystal rectifier 
connected with a valve socket may be 
plugged in the holder in the place of the 


p A CRYSTAL UNIT 
o Le} 
6 


$ 
we ncernce eng 


Fig. 2. 


valve. With the switch moved down (to 
negative H.T.), the receiver functions as 
an ordinary crystal receiver. 

Instead of using the switch as a separate 
unit, a method is described of fixing a switch 
to the valve holder, so that by the insertion 
of the socket connected with the crystal the 
switch 1s operated. W.J. 


* British Patent No. 185,102. 


JANUARY 16, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 


507 


The Radio Society of Great Britain. 


REPORT OF THE ANNUAL GENERAL MEETING. 


HE Annual General Meeting of the 

Radio Society of Great Britain was 

held at the Institution of Electrical 

Engineers, Victoria Embankment, 

` London, on Wednesday, December 19th, 

the President, Dr. W. H. Eccles, F.R.S., in 
the Chair. 

The minutes of the last annual general meeting 
were read and confirmed. 

The President, addressing the meeting, said :— 

The next business is the award of the prizes 
which were offered by the President and Committee 
ot the Society for the best apparatus constructed by 
amateurs who were members of aftiliated societies, 
and shown at the recent all-British Wireless 
Exhibition. The first prize has been awarded for 
a set shown by the Woolwich Radio Society, the 
constructors being Messrs. Beeson and Everett. 
These gentlemen have selected sets of Brown head 
telephones. The second prize is awarded to 
Mr. Cox, of Sydenham Radio Society, who exhibited 
a condenser and coils, and he has selected a G.E. 
converter. The third prize has been awarded to 
Mr. Horstbury, of the Maidenhead Wireless Society, 
who exhibited another receiving set, and he has 
chosen a box of crystal detectors and valves. 
I should mention that the set which the judges 
thought the best was that sent by the Kensington 
Radio Society, and constructed by Mr. J. H. Reeves. 
Mr. Reeves, however, being a member of the 
Committee at the time, having been co-opted by us, 
preferred to forego the prize under the circum- 
stances. It was a very generous offer on his part. 
The schools exhibits were of extreme interest, and 
the one that was thought to be of outstanding merit 
was a siphon recorder sent in by the Mill Hill 
School by Mr. John Catesby. (The prizes were 
awarded amid applause.) 

The Hon. Secretary then read the annual report 
for the year ending October, 1923. 

The Annual Report last year foreshadowed the 
change of name from the Wireless Society of London 
to the more comprehensive title of the Radio 
Society of Great Britain, which is more in keeping 
with the enlarged scope and increasing country and 
foreign membership of the Society during recent 
years. 

The Society has been fortunate in having Dr. 
W. H. Eccles, F.R.S., in the Presidential Chair 
this year. The ever-increasing work of the Society 
has been under his close supervision, and the 
Committee have found his advice and guidance 
of the greatest value during this critical year— 
the tenth of the Society’s existence. 

The advent of broadcasting in this country 
which took place in November, 1922, had, as may 
be expected, an immediate effect upon the activities 
of this Society. 

Those holding transmitting licences immediately 
found their times of working curtailed, and two 
or three special meetings of transmitting amateurs 


were convened by this Society and self-imposed 
rules and restrictions agreed to. 

Negotiations have taken place with the Post 
Office with regard to the wavelength band available 
for amateur transmitters, and Dr. Eccles, our 
President, was invited by the Postmaster-General 
to sit on the Committee appointed to consider 
the broadcasting situation. His efforts on behalf 
of the experimenter were evidenced in the subse- 
quent report. Mr. A. A. Campbell Swinton, Past 
President of this Society, was elected to appear 
as a witness for the Society. 

Broadcasting brought in an entirely new body 
of wireless enthusiasts eager to begin the study 
of the science. To provide for these the grade of 
Associate was formed at the beginning of 1923. 
Six lectures of an elementary nature were delivered 
in the first session. 

Arrangements were also made during the year 
for members of the Committee and other members 
of the Society to lecture before Affiliated Societies. 
Unfortunately the demand for lecturers has greatly 
exceeded the supply, and it is hoped that in future . 
years more members will offer their services. 

The Transatlantic Tests this year were carried 
out with great enthusiasm by a few members of 
the Committee, headed by Mr. P. R. Coursey, 
and it is satisfactory to record that the station 
of the Radio Society of Great Britain specially 
erected at Wandsworth for this purpose was 
reported as being received clearly in America 
on at least four nights of the test. 

A competition was arranged for the best set 
using the Armstrong super-regenerative circuit. ` 
The first prize of £15 was won by Mr. Cowper, 
and the second prize of £10 went to Mr. G. P. Mair. 

The Fourth Annual Conference of Affiliated 
Societies took place on January 24th, 1923, under 
the Presidency of Admiral Sir Henry B. Jackson, 
the retiring President. The Affiliated Societies 
represented directly or indirectly were 120, and 
at the close of the year under review no less than 
180 Societies were affiliated. 

This year has seen a rules sub-committee almost 
in constant session, busy reframing the constitution 
of the Society and its relation to the Affiliated 
Societies. It is intended to have the new constitu- 
tion ready to put forward at the next Annual 
General Meeting in December. The services 
of Mr. H. Levy, Honorary Solicitor to the Society, 
have been frequently made use of, and we are 
indebted to him for his assistance. 

In order to get the view of the Affiliated Societies 
voiced at our committee meetings, representatives 
were invited to attend. Three country and three 
metropolitan representatives have attended and 
been of great assistance in drafting the new con- 
stitution as it affects Affiliated Societies. 

The social events this year included the Annual 
Dinner held at the Waldorf Hotel when about 60 
were present. This being held on the same day 
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as the Annual Conference and Presidential Address, 
makes it possible for our country members and 
delegates from Affiliated Societies to attend. 

A most enjoyable excursion took place in July, 
when a visit was paid to The General Electric 
Company’s Laboratories at Wembley and the 
Northolt Wireless Station, thanks to the courtesy 
of the General Electric Company and the General 
Post Office respectively. 

An innovation during the autumn session has 
been the holding of informal meetings, at which 
discussions have taken place on matters of general 
interest to experimenters. These have been ex- 
ceptionally well attended, and it is hoped that they 
will be continued now regularly each month, 
in addition to the ordinary more formal lectures 
of the Society. 

During this session the Committee elected Sir 
Wm. Noble to be a Vice-President of the Society, 
and he has accepted. 

The Schools Radio Society, which owes ite 
inception to Mr. J. Hibberd, and was formed to 
bring together elementary, secondary and public 
schools interested in radio work, was accepted as a 
section of the Radio Society of Great Britain. 

The British Wireless Relay League, comprising 
some 30 or 40 transmitting experimenters, merged 
its identity in that of this Society, and the newly- 
formed transmitters and relay section have taken 
over its membership. 

The membership of this Society at the beginning 
of the period covered by this Report was 511, 
and is now 723. 


LESLIE McMICHAEL, 
Hon. Sec, 


RADIO SOCIETY OF 
CASH STATEMENT FOR 


Dr. £ 82. d. 
To Balance brought forward, ee 

1922 és ; .. 180 7 9 

»» Subscriptions 862 ll 4 

» Subscription Prize Fund 25 0 0 
o> Sale of Journal 6 ee as 1 9° 

»» Suspense Account .. 1 6 6 

£1,069 7 4 


(Signed) L. F. FOGARTY, 
Hon. Treasurer. 
November, 1923. _ >; 
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On the motion of the President, seconded by 
Mr. Child, the report was adopted without dis- 
cussion. 


The Hon. Treasurer’s Statement was next made, 
as follows :— 

The present account is for the tenth year of the 
Society’s existence, and is in the usual form of 
a cash statement, showing the actual items of 
income and expenditure. 

All creditors have been paid up to September 
30th last, on which date the books were closed. 
There are no liabilities outstanding, and with the 
exception of a small amount of furniture, instru- 
ments and stationery, the assets of the Society are 
entirely in cash at the bank. 

For the information of members, I desire to 
explain that the item for printing, distribution of 
Journal and Notices, includes the cost of duplicating, 
addressing, and posting of publications issued 
by the Secretary, and that the actual cost of the 
Journals issued this year is under £50. 

Efforts were made to issue the Journal for the 
period December-July, in time for the cost to be 
included in this year’s account, but unfortunately 
the printers have not yet completed this work. 
I understand, however, that publication will be 
effected within the next few days, and that the 
cost will be approximately £70. 

The increased expense for printing list of members, 
rules, and hire of hall, printed stationery, postage 
and clerical assistance, is all due to the greater 
activities and larger membership of the Society, 
needing more of the commodities mentioned. 

Although the total expenditure of £585 includes 
such extra items as £44 for transatlantic test. 


GREAT BRITAIN. 


YEAR ENDING 1923. 


Cr. £ s. d. 
By Printing and Distribution of Jour- 


nal and Notices . 205 5 2 
»» Hire of Lecture Hall and Refresh- 

ments at Meetings ‘ 79 19 6 
» Printing and Stationery... 67 0 1 
» Printing List of Members and Book 

of Rules .. Py 18 4 7 
» Prize Fund Expended ga -- 25 0 0 
», Postage and Clerical Assistance .. 93 7 8 


» Annual Dinner and 
Visits to Works . £34 7 0 


Less Sale of Tickets 32 6 3 


2 0 9 2 0 9 
By Transatlantic Transmission, In- 
stallation Attendance, etc. as 4414 9 
„ Stand at Ideal Home Exhibition.. 32 4 0 
» Purchase of Filing Cabinets 1113 9 
», Sundries, Cheque Book, Rubber 
Stamps, etc a 5 18 10 
585 9 1 
Balance in Bank 483 18 3 
£1,069 7 4 
(Signed) J. OCKLESHAW, F.C.A., 
Hon. Auditor. 
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and £32 for exhibition, it only exceeds the expenses 
of last year by about 40 per cent, whilst the income 
shows an increase of 125 per cent, with the result 
that the Society carries over a larger cash balance 
than in any previous year. - 

As the roll now includes 10 life members, I 
suggest that a sum equal to the total composition 
fees be set aside, and if necessary, invested. 

The Subscription Income of the Society includes 
an amount of £8 12s. transferred by the British 
Wireless Relay League, at the time when their 
activities were taken over. Forty-nine members 
had agreed to transfer at the time when the account 
was made. 

The total membership of the Society is 723, 
including 606 members, of which two are honorary 
members, 10 foreign members, 40 Associate 
‘members, and 67 Associates. 

180 Societies have completed their Affiliation, 
and are enrolled on the list. 

In conclusion I desire to propose that a formal 
vote of thanks be passed and conveyed to Mr. J. 
Ockleshaw, F.C.A., for his honorary services in 
auditing the present account. 


On the motion of Mr. Burbury, seconded by 


Mr. Hesketh, the Treasurer’s report was unani- 
mously adopted, also without discussion. 


The President. 

The next business is to deal with the changes in 
the constitution which the Committee has made 
recently. I have not much that is new to tell 
you, because the matter has been discussed or 
announced ad nauseum in the wireless press and 
broadcast, and has been the subject of circular 
letters to the affiliated societies, private letters, 
and letters to the Press. The changes are few in 
number, but they are necessary in order to provide 
for things that were not taken into consideration 
in the old rules. The first of these is the manage- 
ment of the affairs of the affiliated societies by the 
societies themselves. That was not provided for 
in the old rules. We have now introduced rules 
that give to the affiliated societies a measure of 
collective self-government. That is one change. 
Another change is that we have adopted a method 
of admitting groups of people to sections where 
special work is being carried on. One such section 
is practically a separate society, but it is regarded 
by our rules as a section more closely related to 
the parent society than an affiliated society. 
I refer to the Schools Section, which is largely due 
to the energy and enterprise of Mr. Hibberd, and is 
now a very flourishing concern. Another section 
is the Transmitters and Relay Section, which arose 
in this manner. Last June the British Wireless 
Relay League invited the Radio Society to take 
over its business and run it, if possible, as part 
of the Society. That was originally going to be 
formed into a Relay Section, but in September or 
October we changed the name to the Transmitters 
and Relay Section. I think everybody has had 
ample warning of that change. In the wireless 
press the Transmitters and Relay Section has been 
referred to nearly every week; it has also been 
mentioned on broadcast, and I do not think it will 
surprise anybody to see that our new rules provide 
for admitting such a section. A third change is 
that we propose to make a new management for 
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this Society more in keeping with the custom of 
other prominent societies. In the first place we 
want to make the Society a registered company 
under the Board,of Trade in the same way that 
most other large societies are. Secondly, we want 
to mould our officers and council on lines similar to 
those adopted by these older societies ; and thirdly 
we want that Council to admit representatives of 
all the affiliated societies, and also of the Trans- 
mitters and Relay Section, .the Schools Section, 
or any other section that may be formed in the 
future. The changes that we want to make and 
propose to make are implied in this Memorandum 
and Articles of Association, but we are not going 
to pass this Memorandum or these Rules to-night. 
We are not even going to discuss them to-night, 
because that is not the purpose of this meeting. 
What I am going to ask this meeting to do is to 
approve broadly the principles embodied in this 
Memorandum and these Rules, and specially to 


: approve — in order to admit of their operation at 


once—of Rules Nos. 49 to 52, which relate to the 
appointment of officers, so that the resolution 
which will be put to you this evening has nothing 
to do with any rules except Nos. 49 to 52. I should 
say that the resolution will not deal explicitly with - 
any rules except those particular ones. As regards 
the other rules, we merely adopt them, or, rather, 
approve them, or, if you wish, disapprove them, 
in principle. Then the whole thing comes to the 
new Council if the Council is elected. They will 
then work on these new rules further, because they 
are still incomplete. We shall then call a special 
meeting some time in February to discuss the 
rules one by one if you like. The necessity of 
holding that meeting after the end of January is 
that we shall have to put the rules which relate 
to the affiliated societies before the Conference of 
Affiliated Societies which meets in January. These 
proposals may be knocked about at that Conference 
of Affiliated Societies, and therefore we could not 
possibly pass them to-night because we cannot tie 
the hands of the affiliated societies at their con- 
ference. A special general meeting to adopt these 
rules word for word will therefore be held after 
the Annual Conference of the Affiliated Societies. 
The resolution to be put will simply propose that 
the spirit of this change be approved; that the 
three or four articles I have mentioned be adopted 
so that we can elect the new Council, and then it 
follows as a consequence that the Articles will be 
fully discussed at the Annual Conference of 
Affiliated Societies in January, and then subse- 
quently at a Special General Meeting of the Radio 
Society in February or afterwards. 


Mr. Rivers Moore. 

I do not think 1 need apologise for taking on 
myself to move this resolution in view of the fact 
that 1 think I was one of the very first members 
to join the Wireless Society of London, as it was 
when it was first formed, with premises behind 
Gamage's, Just before the war, and secondly, 
because I have had considerable experience of 
drafting constitutions, and I know something of the 
tremendous amount of work involved, especially 
in the case of a Society like this, which has its 
centre in London and branches and affiliated 
societies all over the country. That always leads 
to a dilliculty which is quite keenly felt by those at 
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headquarters, and yet it is one which it is difficult 
to remedy. The provinces. I think, rather feel 
they are out of touch with things because it is 
difficult to get to the meetings m London. Never- 
theless, nobody would hesitate to say that a Society 
like this, especially in its present form, must have 
ts headquarters in London, and its general council 
and main body of officers must be in London. 
These things have to be reconciled, and I think the 
Committee have done their very best to draw up 
the constitution in a manner that fulfils these 
conditions. Under the new constitution it is hoped 
that the affiliated societies will form their own 
committees and sectional committees, and send 
up their members to the General Committee. 
F think this scheme should work very smoothly 
indeed, and should preserve the unity and secure 
the flexibility which is also required. I have seen 
to-day a Press attack on what is being proposed. 
which seems to me to be based on a very consider- 
able ignorance of the whole situation. The 
suggestion is made that this scheme has been rushed 
forward and that nobody knows anything about it. 
I also gather that the old committee is no good, 
according to the Press attack, vet it should not 
have resigned. I have only read it very hastily, 
but that is the impression I have got. F do not 
think we need fear that that criticism will carry 
any weight to-night, or that anyone will object to 
the new constitution on these grounds, As the 
President has pointed out, this matter has been 
before the members for a very long time. Another 
suggestion has been made, and that is that the 
Constitution should be discussed in detail by all 
the members. Such a thing is quite unworkable, 
and the only thing to do is what has been done— 
to appoint a Committee to work the matter up by 
taking the constitutions of societies which have 
stood the test of time, model the rules on these by 
adapting them to meet the special requirements of 


your own Society. and modifying them where 
necessary. I am quite sure that has been done 


with a great deal of care and thought. A great 
deal of tiine has been given to this matter quite 
gratuitously, and therefore we need not doubt that 
this Constitution, subject to criticism of details, 
is in the best form in which we can have it for the 
particular purpose. 1I therefore have great pleasure 
in moving the following resolution :— 

“ That the changes in the rules shown by the 
draft Memorandum and Articles of Association 
he approved in principle, and that Articles 49 
to 52 be adopted with the following words added 
to Rule 52: “together with one or two persons 
co- opted to represent the Transmitter and Relay 
Section.’ 

I would just like to call attention to Rule 86. in 
which the singular has been used for the plural— 
“matters îs to be discussed.” 

Mr. Reeves. 

I have very much pleasure in seconding this 
resolution, and in doing so J should lke to say that 
I feel 1 am in a particularly strong position to bear 
testimony to the thorough-going manner in which 
the Committee has tackled this job. Some little 
while ago they did me the honour of co-opting me 
on to their Rules Sub-Committee which had to 
draft these rules: therefore I have seen their 
growth during the last few months, and have noted 
the exceedingly great care with which this subject 
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has been tackled. The proposer of the motion 
said that it is necessary, when preparing a 
Constitution of this kind, to take into account 
what previous societies and institutions have done. 
I think I may say this, that we have had—and I say 
“ we ’’ because l was one of the Rules Committee— 
under consideration two centuries of past experience. 
The constitutions of four or five societies have been 
carefully sifted, every good point has been con- 
sidered as to how it could be applied to ourselves. 
and a few points have been added naturally, 
because of the peculiar nature of our own hobby- 
Therefore I think that the rules which have been 
put before us are the outcome of very great care. 
and 1 have much pleasure in seconding the 
resolution. 

The President. 

I call for any discussion. If any of the members 
would like a little more explanation or a little more 
detail from myself regarding the Memorandum and 
Articles of Association, I shall be pleased to give it. 

Mr. H. A. Epton (Hackney Radio . Society) 
asked whether it would be necessary, as the Society 


is to be incorporated, to place the word *‘ Incor- 


porated ” on all the stationery and letterheading. 

The President said that was not necessary. 
The Institution of Electrical Engineers, up to the 
time when it recently obtained a charter, worked 
for 50 years under the Board of Trade in the manner 
now proposed, and they did not call themselves 
“incorporated ”’ or “ limited,” or anything else. 
Mr. H. A. Epton. 

I asked that question because I belong to a 
society which is also incorporated by guarantee, in 
the same way as is now proposed under a Memo- 
randum and Articles of Association, and they 
have put the word ‘Incorporated’ after their 
name. Another question is that I understand at 
the present time the affiliated societies are entitled 
to elect a delegate who has full rights of membership 
as representing the particular society on the parent 
body. I have only just seen the Memorandum and 
Articles of Association, and I can see no reference 
to that. May I take it that the existing practice 
in that respect will be continued under the new 
Constitution. 


The President. 

That will come in the by-laws. It need not 
come in the Memorandum and Articles of Associa- 
tion, which are merely legal. Under the Articles 
the Council may make by-laws, and the point you 
mention would come under these. The Council, 
no doubt, will try to incorporate all the practice 
and custom that has been in vogue with the old 
Society, so that although you will not find that 
point mentioned in the Articles any more than it 
is mentioned now in the rules of the old Society, that 
practice, in all probability, will be carried on. 
Mr. H. A. Epton. 

May I ask whether the final form of the Memo- 
randum and Articles of Association will be submitted 
to the attiliated societies for their consideration. 
May I ask that it be sent to the societies in any 
case so that they may consider it in detail. Asa 
matter of fact I have only seen the document this 
evening for the first time, and our Society has had no 
time to consider it. I understand that we are not 
going to discuss the matter to-night, and therefore 
I would like to ask that these be sent out a week 
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before the affiliated societies come up to their 
conference so that they may consider them. 


The President. 

The copies have gone out now, so that the ofticials 
of the athhated societies will have a month to 
study them before the Conference of Aftiliated 
Societies on January 23rd. 

Mr. P. W. Harris. 

At the risk of being in a minority, I should like 
to make one or two remarks which E think are in 
the general interests of the Society, although they 
may not please all the members. First of all. 
however, I would like to join with Mr. Rivers Moore 
in expressing appreciation of the work done in 
preparing this Memorandum and Articles ot 
Association. l also fully appreciate Mr. Reeves’ 
remarks regarding the care which has heen taken. 
but the fact still remains that, in common with a 
large number of members, I have only this evening 
received a copy of the new Memoranduin and 
Articles of Association, and I think it is wrong in 
principle, in a Society of the importance of this 
one, that even in principle one should be asked to 
approve such a Memorandum as this within a few 
minutes of receiving it, when it has been a physical 
impossibility to read 50 per cent. of it, without 
missing the discussion which has been taking place. 
I should like, therefore, to move the adjournment 
of the meeting until such tine as the members have 
had an opportunity of considering these, even in 
general principle. 


The President. 

A motion of that kind would not be acceptable. 
The Chairman of any meeting cannot accept a 
motion which prevents business. You can vote 
against the resolution or you can move an amend- 
ment to it, but you cannot do anything that stops 
business. The proper meaning of “motion” is 
to get a move on. Anybody who produces a 
stoppage is doing the opposite, and the Chairman 
cannot possibly accept such a motion. 


Mr. Harris. 
{ thank you for the explanation. Is it possible 
to word it in the form of an amendment, then ” 


The President. 

You can ask for a fuller explanation before 
voting, but you cannot stop a vote being taken. 
Mr. Harris. 

The matter seems of such seriousness that unless 
we have some means of expressing ourselves, either 
in words or some other form, there is the danger, 
as Mr. Rivers Moore has said has been mentioned 
in a certain part of the Press, of the matter being 
rushed through, which, personally, I think is 
dangerous. 


The President. 

What item do you think is being rushed through ? 
Mr. Harris. 

We are asked to approve these in general prin- 
ciple, and, in particular, certain items. I object 
in principle to having to vote on such a matter at 
such short notice. 


The President. 

The notice is not short. What we ask you to 
vote upon to-night has been in the Press and in 
most of the wireless papers repeatedly during the 
past four months. There is nothing more than that 
that you are asked to vote for. You will have to 
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take my word for it that this Memorandum and 
Articles of Association does not contain anything 
that has not been well aired, and I hope you will. 
There is nothing in them which has not been 
thoroughly dicussed in the publie press and 
announced on the broadcast repeatedly. If there 
are no further comments L will put the motion to: 
the meeting. 


‘(There were four votes against the resolution moved’ 
by Mr. Rivers Moore, and the President declared the 
motion carried.) 


Correspondence. 


The Dull Emitter Valve. 


To the Editor of THE WirkELESS WORLD AND 
Rapio REVIEW. 


Str, —Many people now using the “ dull emitter ’” 


type of valve are using a 2-volt accumulator. 
As this type of valve functions on slightly over 
I volt and consumes very little current, the battery 
gets completely exhausted, and is consequently 
liable to sulphate, necessitating a very long charge 
to put matters right again (which = cannot 
always be done). The instructions _ invariably 
given on the accumulator make it clear that to- 
discharge below 1-8 volts is harmful to the cell, 
and until people realise what is really happening 
when they exhaust a battery completely they will 
find that dull emitter valves will cost much more 
in the long run than the ordinary type. 

In my charging station most of the trouble 
I get is with the 2-volt cells, and it costs me more 
for the current to charge them than I get from 
my clients. 1 have nothing to say against the 
low consumption valve; the expense will be the 
replacement of accumulators. 

W. C. Sprkins, Jun. 

Kingston-on-Thames. 


Reception of British Amateurs in Italy. 


To the Editor of THE WIRELESS WORLD AND RADIO 
REVIEW. 


Sir,—Supposing that it may be of some interest. 
to English and French amateurs to know that 
their transmissions are clearly received in Italy, 
l have pleasure in communicating the following 
calls heard :— 


December 4th .. 8 AG, 8 DA 


os 5th.. 8 DA, 2HF, 20D, 2FQ 
(excellent), 5 QV,2 NM, 2 VS 
5 SZ. 
i 10th... IMT (very strong), 8 BF, 
8 BM. 
The above-mentioned amateurs have been 


received on my set situated at Osimo (near Ancona), 
using a single valve. The distance between Osimo 
and the centre of England is about 1,000 miles. 

ANTONIO FIORENZI. 
Osimo, Italy. 


4 AROUND THE 
! WIRELESS WORLD ^ 
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Broadcasting Reception in Sweden. 

From Trälleborg, Sweden, a correspondent 
sends us the following account of his experiences 
in the reception of British and European broad- 
casting stations. 


“ Some of the B.B.C. stations,” he writes, “are 


plainly heard with detector alone, and by using 
three valves (H.F., D., L.F.) they are heard in the 
phones all over the room. 2LO and 5WA are 
best, though in every case fading is very perceptible. 
Of the European stations, Eberswalde, Konigs- 
wusterhausen, Brussels ‘and Lyngby are strong, 
besides FL spark transmissions. In addition, 
an unknown American broadcasting station has 
been heard. 


That Ugly Aerial. 

With a sudden and unaccountable zeal for the 
beautiful, the Southbourne National Citizens Union 
has lodged a strong protest with the Town Council 
against the disfigurement of the residential district 
of Bournemouth by wireless aerials. It appears 
that the hitherto chaste housetops now bristle with 
aerial poles, in many cases of the roughest des- 
cription, while some citizens even desecrate chim- 
neys and trees with suspended wires. 

If the use of wireless aerials in the neighbourhood 
is indeed so widespread it seems pertinent to ask 
pee” what body of citizens the Southbourne 

ranch of the National Citizens Union actually 
r>presents. 


1 MT. 

In view of the interest that has been taken in 
the success of the Italian 1 MT in effecting successful 
two-way communication with British 2HF, Dutch 
OAR, and French 8BM and 8BF, we repeat 
particulars of this station. The owner is Signor 
Giulio Salom, and his address is :—Palazzo Spinelli, 
Venice, Italy. Signor Salom welcomes reports of 
his transmissions, which are being carried out 
daily on 200 metres, between 8 p.m. and 9.30 p.m. 
G.M.T. 


An Ambitious Broadcasting Scheme. 

The establishment of a powerful broadcasting 
station in Honolulu to serve Japan, China, Siam, 
Australia, Canada and the United States is an 
undertaking now being discussed by the Trans- 
Pacific Union, the presidency of which is held by 
President Coolidge. 

A committee is at present investigating the cost 
and possibilities of the scheme. 

It is understood that the project is being 
sympathetically regarded in Japan, fand it is 


` probable that in the near future receiving licences 


will be available for the general public in that 
country. Both China and Siam are interesting 
themselves in the venture, but it remains to be 
seen how the question of language will be solved. 


Canadian Broadcasting Difficulties. 

At the beginning of 1923, the number of broadcast 
receiving licences held in Canada was 26. To-day 
that number has swollen to 100,000. 

The problem now confronting the Department 
of Marine, which supervises the broadcasting 
services, is how to assist the broadcasting stations 
to maintain their service. In Manitoba this 
assistance is rendered by the Provincial Government 
through the telephone system, the Dominion 
Government refunding to the province half of the 
licence money collected. 


American Amateurs to Assist Snow-bound 
' Trains. ` 


In anticipation of snow-storms in- the States of 


` Colorado, Kansas and Idaho, the management of 


the Santa Fe Railroad have concluded arrangements 
with the Rocky Mountains Division of the American 
Radio Relay League for the operation of special 
emergency plans. 

To maintain communications along the railway 
a number of amateurs have been drilled in relay 
work between six stations on the system and every 
confidence is felt in the ability of the wireless men 
to carry out this very commendable piece of 
public service. 


Griffin Wireless Supplies Co. 

We have been asked to direct the attention of 
our readers to the fact that the above firm has now 
opened a new branch at 18, Kingsland Road, 
E.2. The new establishment is well stocked, and 
should prove very useful to wireless enthusiasts 
in the neighbourhood. 


Wireless on Foreign Warships. 

An Admiralty Order issued on January lst. 
directs that foreign warships in British harbours 
must obtain permission from the Senior British 
Naval Officer to use wireless telegraphy or telephony, 
full particulars being given of the apparatus to be 
employed. 

Further regulations enjoin that transmission on 
600 metres must not be carried on except for 
making or answering signals of distress. 
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The above photo was taken at the laboratory of ‘‘ Radio Broadcast,” New York, on the first night of the recent 


Transatlantic Broadcast Tests, organised by that Journal in conjunction with the ‘‘ Wireless World.” Two 
super heterodynes were used with six high frequency valves. From left to right are seen Messrs. George J. 


Eliz, Jnr., George Toohill, A. J. Haynes, Paul F. 
of *‘ Radio 


Interference with naval, military or Air Force 
signalling must be avoided, and transmission 
must be discontinued at the request of any Naval 
authority, the Port Authorities or any fixed shore 
station. 


A New Radio Dictionary. 

Of exceptional interest to the wireless experi- 
menter is the latest publication of The British 
Engineering Standards Association, issued under 
the title of The British Standard List of Terms 
and Definitions used in Radio Communications. 
This list forms one section of a Vocabulary of 
Terms and Definitions used in Electrical Engineering 
which is in active preparation by The British 
Engineering Standards Association, and which will 
be issued shortly. 

The present list contains definitions of about 170 
terms in general use, but owing to the rapid growth of 
the subject, it has not been found possible to include 
every term used in connection with radio science, 
and such new terms as survive are to be incorporated 
in future revisions of the list. Where the same 
definition applies to more than one term, the term 
recommended for general use is printed in bold 
type, the other terms being given in lighter type as 
synonyms of the preferred term. In this way the 
Committee responsible for drawing up the list hope 
to encourage uniformity in the matter of nomen- 
clature, a step which is specially desirable in the 


Godley, C. L. Farrard, and Arthur Lynch, Editor 
Broadcast.” 


case of such a rapidly devetoping science as radio 
communication. 

Copies of the list are obtainable from the B.E.S.A. 
Publications Department, 28, Victoria Street, 
London, S.W.1. Price ls. 2d. post free. 


Forthcoming Events. 


WEDNESDAY, JANUARY 16th. 

Ipswich and District Radio Society. At 7.30 p.m. At the Water- 
side Works Recreation Hall, Harland Street, Stoke. Lecture : 
“ The Manufacture of Wireless Valves.” By Mr. A. H. Howe 
(Marconi-Osram Valve Co., Ltd.). l 

British Thomson-Houston Radio Society. Cinema Lectur: 
Valves, etc. By the President, Mr. R. C. Clinker. 

East Ham and District Radio Society. At the C.A. Social Centre 
Barking Road, E.6. Lecture: “ Insulators.” By Mr. J. E 
Nickless. 


THURSDAY, JANUARY 17th. 
Hendon Radio Society. At 8 p.m. At the Town Hall, Ihs 
Burroughs, Hendon. Lecture: ‘‘ Reflex Circuits.” By Mr. W. 
Milton Ayres, A.M.I.E.E. 


FRIDAY, JANUARY 18th. 
Radio Society of Highgate. At 8 p.m. At Edco Hall, Archway 
Road, Highgate. Demonstration by Messrs. Peto Scott & Co 
Brockley and District Radio Association, At the Gladstone Hall 
New Cross Road. Extraordinary General Meeting, followed by 
Short Paper by Mr. Harvie King. l 
Wireless Society of Hull and District. At 7.30 p.m. Lecture 
“A C.W. Transmitter.” Lecture by Mr. J. Brazendale. 


MONDAY, JANUARY 21st. i 
Kingston and District Radio Society. Lecture: ‘“ Interference 
Elimination.” By Mr. R. C. Older, 
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Calls Heard. 
Grimsby. 

2 AO, 2 AR, 2 AW, 2 CH, 2 DU, 2 DX, 2FL, 2 FN, 2 FQ, 2 FR, 
2 FF, 2 GK, 2 HC, 2 HF, 2 IF, 21J, 2 IN, 2 IP, 2 IQ, 2JN, 2 JO, 
2 JP, 2 KD, 2 KF, 2 KM, 2 KQ, 2 KS, 2 KW, 2 KY, 2LG, 2 LQ 
2 LX, 2 LZ, 2 MG, 2 MZ, 2 NJ, 2 NM, 2 OD, 2 OG, 203, 20M, 
2 PL, 2 QK. 2 SH, 2 SQ, 2 SX, ? SZ, 2 TB, 2 TC, 2 TO, 2 TV, 2UL, 
2 VC. 2 VQ, 2 WO, 2 ZK, 2 YZ, 5 BH, 5 CU, 5 CX, 5DL, 5 DN, 
5 GL, 5 G8, 5 FU, 5 IK, 5 LT, 5 OD, 5 QV, 5 RI, 5 US, 5 ZV, 5 SX, 
6JQ, 6 RY, 6 ST, 4 AA, 7 ZM, 8 AQ, 8 BN, 8 BM, 8 BV, 8 CF, 
8 CM, 8CS, 8DA, 8 DK, 08A, 0 0 MX, OFN, 0GA, 0 BQ. 
ONY, 0 XP, 0 YS, OPE, OSH. (1—v—1). (C. Hewins, 2 QH). 
Cricklewood, London, N.W.2. oy 
` 2 AH, 2 DC, 2 DF, 2 DY, 2 DX, 2 GO. 2 KF, 2 KT, 2 MK, 2 NA, 
2 NM, 2 NV, 20D, 20M, 2 ON, 2PL, 2 PO, 2 PX, 2PY, 2 PZ, 
2 QS, 2 SE, 2 SF, 2 SH, 2 SM, 2 SX, 2 8Z, 2 TB, 2 UV, 2 VJ, 2 VS, 
2 VW, 2 WJ, 2 XI, 2 YR, 2 YQ, 5BA, 5 BV, 5CB, 5 CP, 5 CV, 
5 DK, 5 DY, 5 GD, 5 GP, 510, 5 JS, 5 JW, 5 KS, 5 LC. 5 LP, 5 MA, 
5 OB, 5 PS, 5 PU, 5 80, 5 TT, 6 VR, 6 EA, 6 HD, 6 IH, 6 IM, 6 KO, 
& KR, 6 NH, 6NI, 6LJ, 6 OY, 6 TM, 6 WS, 8 AW, 8 BF, 8 BM, 
8 BN, 8 BW, 8CD, 8 DX, ONY, 0 MX. (Various circuits.) 

; H. Stopher § GF.. 
Margate : 

2 FZ, 2 KF, 2 KT, 2 LZ, 2 ON, 2 PX, 28F, 2 TQ, 2 VH, 5 CB, 

5 HW, 5 TB, 5TG, 5 VU, 5 WF, 5 ZR, 6IM, 6 P8, 8 CF 
( ‘* Listener.”) 
Blackheath, London, S.E.3 

2 BF(’), 2 FP, 2 FQ, 2 FV, 2 HR, 2 KK, 2 KV, 2 LK, 2 LT, 2 LW, 
2 MH, 2 MT, 2 OF, 20M, 2 ON, 2 PX, 2 PZ, 2QQ, 25K, 2 SL, 
2 UV, 2 VR, 2 VZ, 2 XR, 2 XZ, 2 YH, 5 AC, 5 BD, 5CP, 5 DH, 
5 DT, 5HZ, 510, 5JW, 5 KD(?), 5MA’?), 5MH, 5 PU, 5 TR, 
5 VR, 5 WN, 5 XR, 6IM, 6 NH. (o—v-—-1 or 2). 

(C. Eric Stuart.) 


Atlantic, g00 miles W. of Havre. 
6 NI, 8 BM. 


600 miles W. of Havre. 


2JF, BNI, 8 BE, 8 BM. 
300 miles W. of Havre. 

0 DV, 2 DF, 2 JF, 2 KW, 2 NA, 2 OD, 2 VW, 5 GX, 5 TT, 6 TM, 
8 BF. (Reception during October, 1923.) (Léon Deloy.) 


Barnstaple, N. Devon. 

FN, 2 LZ, 2 NM, 20M, 2QH, 28M, 2 ZG, 2 ZW, 5 MO, 
5 0U, 5 8Z, 6 KY, 8 BF, 8 BV, 8 CC, 8CS, 8 CZ, OAD, ONY, 
0 YS, 0 XP. (Reinartz). (J. B. Joyce.) 


London, N.7. 
MK, 2 NQ, 2 MK, 2 OM, 2 08, 
XZ, CP. DT 


~ 


2 BM, 2 DF, 2 DZ, 2 FQ, 2 HT, 


2VW, 2WJ, 2X0, 2XR, 5 AO, 5CP, 5DtT, 
5 HY, 510, 5JW, 5 LP, 5MA, 50P, 5 PD, 5 PU, 58U, 5 WF, 
5 ZH, 6GM, 6IM, 7 KI, 6 MK, 6 WK, 6Z0, 60W. (o—c—1.) 

(W. H. R. Clegg.) 
London, N.W.8. 

2 BM, 2 BZ, 2 DC, 2 DO, 2 FQ, 2 FU, 2 HT, 2 KF, 2 KT, 2 LW, 
2 MF, 2 MI, 2 MK, 2 MO, 2 MT, 2NM, 20D, 20M, 2 ON, 2 PA, 
2 PZ, 2 QQ, 2 SX, 2 SZ, 2 TA, 2 TI, 2 TU, 2 UV, 2 VS, 2 VW, 2 WJ, 
2 XB. 2 XI, 2 XL, 2 XR, 2 YH, 2YR, 2 ZO, 5AC, 5 BT, 5 BV, 
5 BW. 5 CB, 5 CP, 5 DK. 5 DT, 5 HY, 510, 5 IS, 5 LF, 5 LP, 5 MA, 
5 OX, 5 PD, 5 PU, 5SU, 5VD, 5 VM, 5 VR, 5 XR, 6 HD, 6 IM. 
6 LI, 6 LJ, 6 KO, 6 MT, 6 OY, 6 80, 6 SY, 6 TM, 2 ABR. (1 —v—o.) 

(M. F. J. Samuel.) 
Who is 2UU ? 
Enquiries having been received concerning 


reception from the above station, we should be 
pleased to receive details of its identity. 


Book Review. 


‘‘ Wireless of To-day.” By Chas. R. Gibson, 
IK. R.S.E., and W. B. Cole, A.M.I.E.E. Extra 
Cr. Svo, pp. 318, 7s. 6d. Seeley Service & Co. 

“Wireless of To-day ` is a substantial volume 
of 24 chapters. It is thoroughly up-to-date, and 
deals in a popular and clear manner with all the 
various applications of present-day  wireless— 
Time Signals, Direction Finding, Directive Trans- 
mission, Calling-up Devices, Ship, Shore and 
Aircraft Installations, the Valve and its application 
to Wireless Telephony and Broadcasting. 

It is not a textbook in the ordinary sense of the 
word, but one for the general reader who desires 
to obtain a comprehensive idea of the various 
activities in the wireless world, with a fundamental 
knowledge of their first principles, without delving 
into any mathematical or detailed considerations. 


. REGULAR PROGRAMMES ARE 
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To carry out this object and to make the book a 
harmonious whole, a few chapters on the funda- 
mental principles introduce the reader gradually 
to the subject. An excellent feature is the glossary 
of terms inserted at the beginning of the book, and 
at the ond some 40 pages of interesting dates in 
the development of wireless telegraphy will prove 


valuable for reference purposes. 


The whole is handsomely produced and well 
illustrated by 57 diagrams and photographic 
reproductions, the latter being exceptionally clear. 


Broadcasting. 


BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS : 
GREAT BRITAIN. 

. ABERDEEN 2BD, 405 metres: BIRMINGHAM 5IT, 
475 metres; GLASGOW 5 SC, 420 metres; NEWCASTLE 5 NO, 
400 metres ; BOURNEMOUTH 6 BM, 355 metres ; MANCHESTER 

ZY, 375 metres; LONDON 2 LO, 365 metres : CARDIFF 5 WA, 
350 metres; SHEFFIELD (Relav from 210), 303 metres. 
Regular daily programmes. Weekdays, 11.30 to 12.30 p.m. 
(2 LO only), 3.30 to 4.30 p.m., 4.30 p.m., 5 to 10.30 p.m. Sundays, 
(2 LO only), 3.30 to 4.30 p.m., § to 10.30 p.m. Sundays, 3 to 5 p.m., 


8.30 to 10.30 pan. 
FRANCE. ; 

' PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m, 
Weather Forecasts; 10.5 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time Signa! and Weather Forecast ; 12.0 noon, Live- 
stock prices; 3.40 p.m. (Saturday excepted); Financial report, 
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m, 
Concert or Address ; 7 p.m., Weather Forecast ; 7.30 p.m. (Sunday), 
Concert and Address; 10.10 p.m., General Weather Forecast. : 

PARIS (Compagnie Francaise de Radiophonie 
“ Radiola '), SFR, 1,780 metres. Daily, 12.30 p.m., Cotton Oil 
and Café Prices, News, Concert ; 1.45 p.m., First Bourse Report; 
4.30 p.m., Bourse Closing Prices: 4.45 p-m., Concert: 3.45 p.m., 
News and Racing Results; 8.30 to 9.30 p.m., News: 9.10 p.m., 
Concert > ro p.m. to 10.45 p.m., Radio Dance Music. 

ECOLE SUPERIEURE des Postes et Télégraphes, 450 metres 
3-30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to rọ p.m. 
(Tuesday and Thursday), Tests (Music, ete.) ; 2.30 p.m. to 7.30 p.m. 
(Saturday), Tests (Music, etc.). 

NS, YN, 3.100 metres. Daily, 9.45 a.m. to 1ro.1§ a.m, 
Gramophone Records. 
BELGIUM. 


BRUSSELS, BAV, 1.100 metres. 1 p.m. to 5.30 p.m., Meteoro- 
logical Forecast; g p.m. (Tuesday), Concert. 

BRUSSELS (“ Radio Electrique *’) 410 metres. 
8.30 p.m. to 9.30 p.m., gaa 


THE HAGUE, PCGG. Temporarily suspended. 

THE HAGUE (Heussen Laboratory), PCUU. 1.070 metres. 
9.40 to 10.40 a.m. (Sunday), Concert , 9.40 to 10.40 p.m., Concert : 
7-45 to 10 p.m. (Thursday), Concert. 


Dailv, 5 to 6 p.m.. 


HAGUE (Velthuisen), PCKK, 1,070 metres. 8.40 to 
9.40 p.m. (Friday), Concert. 
IJMUIDEN (Middelraad), PCMM, 1,050 metres. Saturday, 


8.40 to 9.40 p.m., Concert 
AMSTERDAM, PA 5, 1,100 metres (Irregular). 10 to Ir am., 
Concert; 5 to 630 p.m., Concert; 8.10 to 9.10 p.m.. Concert. 
DENMARK. 
LYNGBY, OXE, 2,400 metres. 7 p.m. 
(Sunday excepted). 


GERMANY. k 

BERLIN (Koenigswusterhausen), L.P., 4,000 metres. (Sunday), 
10 to rr a.m., Music and Lecture; 2,700 metres 11 a.m. to 12 noon. 
oe and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
News. 

EBERSWALDE, 2.930 metres. Daily, 12 to 1 p.m.. Address 
and Couccrt; 7 to 8 p.m.. Address and Concert ; (Thursday and 
Saturday), 5.30 to 6.30 p.m., Concert. 

CZECHO-SLOVAKIA. 

PRAG PRG, 1,800 metres. 7 a.m., Ir a.m. and 3 p-n, 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m.. 
and g p.m., Concert. 

KBEL (near Prague), 1.000 metres. Daily, 6.20 p.m., Concert, 
Meteorological Report and News. 


to 8 p.m., Concert 


SWITZERLAND. 
GENEVA, HB 1 (Radio Club de Genève). Temporarily suspended. 
LAUSANNE, HB 2, 1,100 metres. Tuesday, Thursday, Saturday, 
4 p.m., Concert; Monday, Wednesday, Friday and Saturday, 
7 p.m., Concert. 


AIN. 
MADRID, 1,650. 2,200 metres (Irregular), 12 to r p.m.. Tests 
MADRID, PTL, 400 to Zoo metres. 4 to § p.m., Tests. 
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SOCIETIES 


Particulars of Membership of any Society can be obtained on application to the oaia, 
Societies marked with an asterisk are affiliated to the Radio Society of Great Britain. 


Radio Society of Willesden.* 
ane Society desires to place on record 
the highly successful efforts of Mr. C. 
Giles, a member, in receiving an experi- 
mental transmission from WGR. For 
over an hour Mr. Giles, assisted by his 
daughter, made a shorthand record of a 
speech which was transmitted for test 
purposes. This record was submitted to 
the station authorities, from whom a 
gratifying acknowledgment was received, 
four-valve set was used, employing 
three stages of H.F. 

On December zoth the Society held an 
Pet sole er dance at the Leafield Road 
ls, and an excellent programme was 
supplied by the S ‘Dance Band. 
E. Earnshaw Ball briefly addressed 
ra ag vege and it is hoped that his 
> agian el oeri mr recruits to 
membership cations regarding 
membership should aiid bee addressed to the 
Hon. Sec., Mr. F. H. H. Coote, 183, 

Carlton Vale, Maida Vale, N.W.6. 


Wireless and | Association. * 

At the Association’s meeting on January 
2nd, it was announced that the members 
would be honoured with a visit from 
i Eckersley of the B. B È on January 


i It was hoped that the highbrows 
would then have something to occupy their 
minds and the present meeting was 
devoted to the interests of the juniors 
and those members whose knowledge of 
radio matters did not quite reach the 
top notch of attainment. The Secretary: 
described the means he had adopted for 
adding several cubits to the stature of 
the wireless pole in his back garden. 

Hon. Sec., Geo. Sutton, 18, Melford 
Road, S.E.22. 


Hackney and District Radio Society.* 
On Thursday, January 4th, Mr. J. F. 
Stanley, B.Sc., A.C.G.I., gave a ti 


* Distortion in Valve Receivers.” 
Mr. Stanley high ‘ited fallacy of any 

pular idea that uency amplifi- 
cation does not cause dis , also that 


the use of reaction increased distortion. 
He next considered the valve as a rectifier 
and discussed the mérits of anode and 
id rectification. Undoubtedly, the valve 
functions best, both as regards detection 
and clarity, when working on the straight 
line of the gapa with which we are all 
familiar. rs are the chief 
causes of low are PAR distortion as 
amplification is greater on the higher 
uencies than the lower. Mr. Stanley 
indicated various remedies for the faults 
he had explained and afterwards kindly 
answered many questions. 
Hon. Sec., mt. C. Phillips, 57, Highfield 
Avenue, Golders Green, N.W.11. 


The Radio Society of Highgate.* 
An exceedingly interesting and amusing 
evening was spent on January 4th, when 


the meeting was devoted to three-minute 
speeches, each member. present being 
called upon to speak for three minutes 
upon a subject drawn from a hat. The 
following were the principal subjects 
Sethe Recifyé 4 
ying Action o 

and Condenser. Sue Pata te be 
Broadcast? Are Ber Emitter Valves 
Worth Their Cost? The a of Lecture 
That Appeals to Me Most. dhe Ms Twin 
Aerials. The Best Solution of the Licence 
Problem. The Best Wireless Paper and 
4 Opinion i the Others. The Greatest 

eee ae chieved during 1923. Dis- 


roe in > ARA Mees Radio Srey 
ection or dio sa 
on E ines. “What 1 Thnk A 


rres fA a be in Series or tn Parallel 
the Tuning Inductance ? 
ted, some speakers 
treated their subject seriously, while 
others spoke in a more humorous vein. 
All the speeches were impromptu. 

An unusually attractive 
has been ed for the next few raeniha: 
full particulars of which can be obtained 
from the Hon. Sec., J. F. Stanley, B.Sc., 
49, Cholmeley Park, Highgate, N.6. 


High Wycombe oe Radio 


Recent meetings of this Society have 
included a discourse by the Chairman 
. Russell Jackson) on *“ Receiving 
uits °’ when his experiences with 
various types of circuit were related, and 
also a lecture by the President (Mr. T J: 
Northy) on “short-cut calculations.” 
The real saving of time in solving some 
of the most-used radio equations shown 
by Mr. Northy’s methods, prompted 
a unanimous request for a continuation 
lecture. 

The Society has also been favoured by 
a lecture from Mr, R. C. Clinker, M.I.E.E., 
of Rugby, on “ Radio Principles,” 
illustrated by lantern slid oor ig 
unique mechanical model o 
detector circuit. 

Another welcome visitor was Mr. J. F. 
Stanley, B.Sc., who occupied an evening 
on the subject of * Distortion in Valve 
Receivers.” 

ae Society’s membership is now 71 

rospective members will be gladly 
supphed ed with information by the Hon. 

A. C. Yates, 30, High Street, High 
Wy combe. 


a valve 


Wimbledon Radio Society.* 

At a well-attended meeting on Friday, 
December 28th, the Assistant Hon. Sec. 
demonstrated his cabinet receiving set 
which embodies many novel features, an 
the 2ZY Christmas Party entertained 
the members. Mr. Rawlings also 
demonstrated the M.S.I. three valve 


- set, and ‘““ Radiola ” was well received: 


The Society now possesses a full range 
of tools and several members are con- 
structing their receiving sets at head- 
quarters. A constructional evening was 
spent on January 4th. The Society’s 
set is rapidly ap ching completion 
and on January 4th the amplifier panel 
was assembled for wiring up. 

All enthusiasts in the Wimbledon 
district are invited to become members 
of this flourishing Society and enquiries 
should be addressed to the Hon. 
C. G. Stok k Worple 
Wimbledon, S. 


bd 
Avenue, 


Dulwich and District Wireless and Experi- 
mental 


At the final meeting of the 1923 
Season, it was the privilege of the members 
to listen to yet another lecture by Mr. 
Frank R. Bartlett, who spoke on ‘“‘ Com- 
mercial Spark Stations.” Mr. Bartlett 
went fully into both the theory and 
practice of all the methods of spark 
transmission, and added greatly to aa 
value of his explanations by drawing 
numerous ims. 

The ion is still desirous of 
increasing its membership, and a letter 
to the Assistant Hon. Sec., at 2, Henslowe 
Road, East Dulwich, S. E. 22, will receive 
an instant response. 


The Peek, Frean Social and Sports Club 
(Radio Section 


At a meeting held on Tuesday, January 
Ist, Mr. H. Bevan Swift (2 TI), of the 
Streatham Radio Society, lectured on 
“ Elemen Valve Principles,” before 
a small but interested audience. 

Hon. Sec., G. C. Betts, c/o The Peek, 
Frean Social and Sports Club (Radio 
erage Keetons Road, Bermondsey, 

I . 


Brockley and District Radio Association. 

At a recent meeting an excellent 
lecture was delivered by the Hon. 
Secretary, Mr. O. Watters. The 
trend of his discourse chiefly related 
to wireless reception and transmission 
in the good old days, and spoke at length 
on the coherer, spark transmitter, and 
kindred instruments beloved by the old 
hands but to a very large extent unknown 
to the modern wireless enthusiast. 

In view of the fact that a number of 
the new members are novices in the 
science of wireless, it has been decided 
to graduate the lectures to suit all classes. 
Accordingly, at the first meeting of the 
a season, held on „January 4th, Mr. 

arrie gave a talk on “ Crystal Circuits,” 
which he illustrated with blackboard 
diagrams, 

New members are welcomed to the 
Association and particulars can be ob- 
tained from the Hon. Sec., R. O. Watters, 
“ Grove House,” Brockley ‘Grove (Desde 
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Radio Association of Ireland. 

On December roth, in the Physics 
Laboratory, University College, Dublin, 
the Association gave a demonstration of 
wireless reception under the control of 
Mr. Henry J. Farrell. 

A special meeting was held at the 
Municipal Technical Institute, Dublin, 
on December rgth, when the Executive 
Committee invited the opinion of members 
on certain wireless matters of current 
interest. 

After a favourable report of the Hon. 
‘Secretary of the new branch at Waterford, 
Mr. Arthur L. Callan, Hon. Treasurer, 
gave an interesting lecture on ** The 
Reception of Wireless Signals.” After 
dealing with the early forms of detector 
the lecturer inentioned the Transatlantic 
tests of 1901, carried out from Poldhu, 
Cornwall, to Glace Bay, Nova Scotia, 
and expressed wonder that the signals 
got through at all, in the light of present- 
«lay practice. 

Hon. Sec., H. Hodgens, 92, Lower 
Baggot Street, Dublin. 


‘Sydenham and Forest Hill Radio Society. 

A competition of members’ apparatus 
-was recently held at the Greyhound 
Hotel, and three prizes were given by 
Mr. Leonard Downing, Mr. Cox, senr., 
:and Captain Huss respectively. 

An excellently designed tuner by Mr. 
Ivor Cox was adjudgcd the first in order 
.of merit, and it was decided that his 
-exhibit would be awarded the honour 
-of being forwarded to the White City as 
an entry in the competition organised 
by the Radio Society of Great Britain. 
“The next in order of merit was a set 
-constructed by Mr. S. C. Smith and was 
. awarded the first prize; the second went 
to Mr. H. S. Pace, and the third to Mr. 
:S. J. Anderson. 

e tuner constructed by Mr. Ivor 
-Cox was awarded the second prize in 
the competition organised by the Radio 
‘Society of Great Britain. 

It is perhaps with pardonable pride 
ithat we place on record the fact that a 
member of our Society —perhaps one 
.of the youngest of wireless societies— 
succeeded in carrying off one of the chief 
prizes for amateur-made apparatus ex- 
thibited at the White City. 

Hon. Sec., M. E. Hampshire, 139 
: Sydenham Road, S.E.26. 


-The British Thomson-Houston Radio 
Society. 


A very interesting and instructive 
i'ecture was given by Mr. E. C. Stubbens, 


on January 2nd, entitled © The Practical 
Side of Radio Construction.” The 
lecture was illustrated) with various 
radio parts. Although the attendance 
was not large, a very enjoyable evening 
was spent. 

Hon. Sec., P. T. Harris, Recreation 
Club, British Thomson-Houston Co., 
Ltd., Rugby. 
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Hon. Sec.. A. Crawford Todd, 12, 
Albert Road North, — Pollokshields, 
Glasgow. 


Honor Oak Park Radio Society. 
An excellent lecture entitled ‘“ Radio 
Principles and Tuning ” was given by 
Mr. H. Bevan-Swift on December 25th. 


An excellent display of members’ apparatus on view at the recent 
exhibition of the Wembley Wireless Society. 


Glasgow and District Radio Society. 

The sixth ordinary mecting of the 
above Society was held at the Royal 
Philosophical Society’s rooms on 
December 19th, when a lecture was given 
by Mr. Wm. K. Fulton, C.E., on 
“ Physics.” After dealing with the 
phenomena common to all forms of 
wave motion, such as dispersion and 
interference, the lecturer showed the 
relationshi between light, * visible 
and invisible,” and the more familiar 
radio wave. He mentioned that in the 
ultra violet part of the spectrum fre- 
quencies of about 3,000 billions per 
second were known to exist, ‘‘ and were 
known as Schumann's limit. 


Under the subtitle ‘' Aether ” the lecturer 
dealt shortly with the Fleming theory, 
jamming and the underlying principles of 
transmitting. The theory of tuning was 
clearly demonstrated by the pendulum 
analogy, while capacity, inductance, 
radio and audio frequency, the principle 
of the condenser, and the aerial were 
explained in an interesting and clear 
Inanner, many illustrations and valuable 
hints being given. After an amusing 
description of the effects of a near-by 
electric railway upon his own experiments, 
the lecturer gave much valuable informa- 
tio), Co cerning re ector circuits and coils 

Hon. Sc., G. J. Price, 22, Honor Oak 
Fark, S.E. 


HOW REPORTS OF RECEPTION OF BRITISH BROADCASTING 
STATIONS WERE ACKNOWLEDGED IN AMERICA. 


Radio Broadcast 
Dousceoay. Pace & Co. 
Ganes City. N Y 


Reproduction of the post-card sent out to receivers 
of the British Sta'ions. 


Dear Man. Kaku 


G Thank you for your message nolify- 
mg us of your reception of the English 
hrondcasling on the nighl af. : 


q ont 


5 Th, 


Edis 


tests. 


The accompanying picture illustrates the post -card 
which was sent out by Radio Broadcast to all those 
who heard British Stations in the Transatlantic 
Broadcasting Tests recently arranged Letween The 
Wireless World and Radio Broadcast of America. 

We have not yet had any informatien as to the total 
number of these cards despatched as acknowledgments. 
but judging from the interest which was taken in 
America, the number must have been very great. 

The post-card makes an interesting souvenir for 
those American amateurs who heard British broad- 
casting for the first time on the occasion of these 
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ANTISWET S 


This section of the magazine ts placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules :—(1) Each question should be numbered and written ona separate 
sheet on one side of the paper, and addressed ‘‘Questions and Answers,” Editor, The Wireless World 
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same 
queries have not been dealt with before. (3) AU questions will be answered through the post. Those of 
general interest will also be published. (4) Every question, except those under (5) below, should be 
accompanied by a postal order for 18., or 3s. 6d. for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. This coupon should accompany the question submitted, together with a 
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of. the fact 
that a large proportion of the circuits and apparatus described in these answers are covered by patents, 
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patents. 

(7) Four questions is the maximum which may be sent in at one time. 


‘*W.J.R.’’ (London, S.W.2) has a variometer 
consisting of an outer fixed coil of 120 turns, tapped 
at every 10 turns, and an inner rotating coil of 25 
turns. He asks how to connect the variometer to 
form a tuner for a crystal recetver. 

The di in Fig. 1 shows a convenient 
method of connecting the particular variometer in 
question. The rotor is connected in series with 
that portion of the fixed coil which is included 
in the circuit by the distributing switch. 

‘*G.S.”’ (S. Africa) asks for a diagram of a 
three-valve recewer (O-V-2) for the reception of the 
high-power European stations; a loose coupler 
to be used for tuning, and telephone jacks to be 
arranged so that etther the detector valve or the detector 
and two note magntfiers may be used. 

The di ig given in Fig. 2. When the 


telephone plug is connected in the first jack, the. 


filament current to the two L.F. valves is auto- 
matically switched off, and the telephones are 
connected in the plate circuit of the detector valve 
in place of the primary winding of the first L.F. 
transformer. 


Ota 10 ! 


Fig. 2. '' G.S. (S. Africa). 


A receiver with a detector and two note magnifiers. 


‘*C.G.B.’’ (Ipswich) has a three-valve receiver 
with one stage of high frequency amplification (tuned 
anode), rectifier, and one note magnifier. He wishes 
to know how to stop the receiver oscillating. 

We suggest you connect the aerial condenser in 
parallel with the aerial tuning coil; also connect 


INNER COIL | 
Fig. ] e : s W.J «R. i (London 9 S.W.2) e A simple. 
crystal receiver with a tapped variometer tuner. 


0-002,F 


Ee 


The telephones may be 


tn the plate circuit of the detector or the second note magnifier. 
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the lower end of the inductance with the top end 
of the filament resistance or with +L.T. Try 
changing the size of the reaction coil. Probably 
your reaction coil has too many turns, making 
adjustments difficult, and if a few are removed, 
results will probably be better. Try joining a 
fixed condenser of 0-001 mfd. across the intervalve 
transformer primary winding. With any valve 
receiver oscillating may often be stopped by paying 
attention to the wiring. Try the effect of shifting 
the position of different wires with the idea of 
removing capacity back coupling., | 


‘* SPECIAL ’’ (Belfast) refers to the double 
amplification receiver described in “The Wireless 
World and Radio Review,” of July 2let, 1928, 
and asks for a theoretical diagram of the circuit, 
using double pole, change-over switches snstead 


‘*H.A.’” (N.8) refers to the sensitive single-valve 
receiver described on page 167 of the issue of 


Fig. 3, 


‘“ SPECIAL ’’ (Belfast). 
using double pole change-over switches. 


November Tth, and asks whether we would recommend 
the addition of a high frequency amplifier. 

We do not recommend the addition of a high 
frequency connected valve to a sensitive valve 
receiver of the sort described on page 167 of the 
issue of November 7th. It is found that in general 
the sensitivity of the specially arranged circuit 
disappears when a high-frequency valve is added. 


‘*J.H.W.’’ (Stoke-on-Trent) sends diagram 
of a type of telephone relay and asks for (1) The 
dest use to which tt could be put. (2) Instructions 
Jor connecting in the receiving circuit. 

(1) The apparatus sketched could be converted 
to a microphone amplifier. We would advise you 
to experiment with reeds other than the one at 
present used. These could conveniently be screwed 
to the brass bridge piece. A microphone button 
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should be screwed to the reed near its mid-point, 
the best position being found by experiment. 
The magnet coils in these instruments are usually 


TELEPHONES 


TO TELEPHONE 
TERMINALS 
OR RECEIVER 


Fig. 4. ‘‘ J.H.W.” (Stoke-on- trent, Method 
of connecting a microphone amplifier to a receiver. y 


of low resistance, so that if high resistance telephones 
are normally used in the receiving circuit, the coils 
should be rewound with No. 42 or No. 44 S.S.C. 
(2) See Fig. 4. The dimensions of the microphone 


H.T. 


LT. 


LT 


Circuit diagram for two-valve and crystal double magnification receiver, 


transformer will depend on the resistance of the 
telephones available. 


‘*C.D.’’ (London, N.W.2) refers to the wiring 
diagram on page 441, January 2nd tasue, tn the 
article ‘‘ New Ideas in Receiver Design, a Three- 
valve Receiver,” and asks for explanation of several 
connections. 


Referring to the diagram— 


Connect A to back of tuned anode coil. 
B to front of tuned anode coil. 
C to front of reaction coil. 
D to back of reaction coil. 
E to front of aerial coil. 
F to back of aerial coil. 


The grid leak is connected between the points 
marked with arrows. 
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THE PROBLEM OF OSCILLATION. 


By THE EDITOR. 


T is quite obvious to anyone that the satisfactory development of, broadcasting 
depends very largely on the extent to which interference with the receiving stations 
can be avoided, and interference from oscillation is now considered to, be one of the 
principal causes of interruption in the broadcast programmes. 

Shortly after the war, the Post Office only authorised the use of valve 
apparatus by experimenters, after a considerable amount of discussion, on account of the 
fear which was entertained that valve receiving sets would cause interference. Everyone 
knows too the extent to which the problem was taken into consideration in the initial 
regulations for broadcasting in this country. The Post Office then undertook to test all 
sets which were to bear the official stamp of the British Broadcasting Company, so as to 
ensure that they did not radiate sufficiently to cause interference, and it was made illegal to 
sell for broadcast reception any complete set which did not bear the official stamp. 

The Post Office, in consultation with the Broadcasting Company and the manufacturers, 
considered that this was the best way of ensuring that interference would not be caused by 
those who had no technical knowledge of wireless. Later on, however, a new difficulty 
arose. There were many people who wished to construct their own apparatus, who had not, 
perhaps, sufficient technical knowledge to take the necessary precautions to prevent inter- 
ference of this nature. 

We have ourselves always expressed the opinion that as far as users’ experimental or 
home-made receivers were concerned, the only solution to the problem was to be sought in 
the direction of education, so that the user of the apparatus should have sufficient knowledge 
to exercise due care in operating his receiver and so avoid interference. | 

Efforts in all directions have been made to spread knowledge of the operation of receivers 
with this end in view, but still the Broadcasting Company is not satisfied that things are 
going as they should. In fact, there appears to be almost a panic among the Company's 
officials on account of the increase in the amount of interference from this source which has 
taken place recently, and unfortunately the Broadcasting Company and others appear to 
put most of the blame on the experimenter and those who hold constructor’s licences. 

There is, however, another side of the question to which we would like to refer before 
the amateur is blamed for all the trouble. It will be remembered how extensively the 
Broadcasting Company, the manufacturers and the Post Office, advertised the fact that 
broadcast receivers bearing the official broadcast stamp were incapable of radiating so as 
to cause interference, and would therefore be totally harmless in the hands of the novice. 

We believe therefore, that it will come as a great surprise to the majority of readers 
and users of wireless apparatus in this country, to learn that the Post Office no longer under- 
takes to test broadcast receivers for oscillation, and that the only test carried out is in relation 
to wavelength range. Exactly what circumstances have brought about such a complete 
reversion of policy on the part of the Post Office is difficult to follow. Probably it is out 
of consideration for the manufacturers who were naturally very seriously handicapped in 
the design of receivers when they had to make them pass the test of non-radiation. In 
fact it is exceedingly difficult to design a truly efficient receiver which will pass such a test. 

Is it surprising that interference from oscillation should be so much on the increase, 
remembering that these sets go usually to complete novices who hold broadcasting licences ? 

If it has been found that official broadcast receivers cannot be satisfactorily designed 
for non-radiation, then surely publicity should be given to the fact, in order that those 
using them shall be aware of the interference they may cause and learn how to operate their 
sets in order to avoid interference. 

As the position stands at present, many thousands of sets are going out to new users 
of wireless who have every confidence in the apparatus and are entirely unaware that 
official broadcast receivers are no longer harmless in the matter of oscillation and interference, 
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LOUD SPEAKERS. 


So much interest is centering at the present time around the problem of 

loud-speaker design, that the following article, contributed by one who 

is an acknowledged expert on the subject, should make a strong appeal 
to engineers and experimenters. 


By E. K. SANDEMAN, B.Sc. 


INTRODUCTION. 


HE purpose of a loud speaker, or 

more correctly, a loud speaking 

telephone, is to reproduce at the 

ear of the listener the same 
impression that would be received by an 
ear situated at the best position for hearing 
at the place where speech or music is being 
produced. This, perhaps, sounds to be 
a statement of rather an obvious fact, 
but, as we shall see later, it is necessary to 
keep this fact rigidly in the mind if it is to be 
realised in practice. 

The immediate function of a loud speaker 
is the efficient and faithful conversion of 
electrical into acoustical energy. The efh- 
ciency of a loud speaker is the ratio of the 
output sound energy to the input electrical 
energy. The energy of normal speech is of 
the order of 125 ergs per second (equivalent 
to 1°25 xX 10~? milliwatts), and the electrical 
input to a loud speaker to give this loudness 
is about 2 milliwatts. Hence we see that the 
efficiency of a loud speaker considered as a 
converter of power is extraordinarily low, 
being under 1 per cent. : 

The faithfulness of a loud speaker depends 
on two things. Firstly it is necessary, all 
other things being equal, that for equal input 
electrical energy all frequencies shall be 
reproduced as an equal volume of sound, 
and secondly, the volume of output sound 
energy must be directly proportional to the 
input current. 

In general it is also true that the ideal loud 
speaker should have an impedance constant 
throughout the frequency range, and con- 
stant for all volumes of input current. The 
treason will appear under. 
IMPEDANCE MEASUREMENTS ON Lorp 

SPEAKERS. 

We see therefore that an impedance 

measurement at all frequencies within the 


speech range will indicate the probability 
of distortion occurring from impedance 
variations. Actually, in the present state 
of the technique, an impedance measurement 
is not by any means a conclusive test, as is 
readily appreciated by considering the effect 
of diaphragm resonances, and horn re- 
sonances, but it is a sime qua non in that 


REACTANCE 
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Fig. 1. Relation between resistance and reactance of 
a typical loud speaker. (Courtesy Western Electric Co.). 


unless a loud speaker has a flat impedance 
characteristic it is practically impossible for 
faithful reproduction to be obtained. 

Mr. A. E. Kennelly has developed a theory 
relating the acoustic impedance of a tele- 
phone receiver to the measured electrical 
impedance. He shows from theoretical con- 
siderations that in a loud speaker having 
many resonant points, if the resistance 
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component of the impedance is plotted 
against the reactance component, a curve of 
the form shown in Fig. I is obtained, where 
each loop corresponds to a resonant point. 
Fig. 1A shows a characteristic almost free 
from resonance points. Both Figs. 1 and IA 
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Fig. 14. Impedance of loud speaker shown in 
Fig. 5. (Courtesy Western Electric Co.). 


are taken from actual experimental curves, 
the figures on the curves indicating fre- 
quencies in cycles per second. These curves 
are only shown up to 2,000 cycles in order 
to obtain a convenient scale ; 
frequency they are’ substantially straight 
lines. It is possible to define the shape of 
the resonant peaks from a consideration of 
these loops, but the method is laborious, 
and although it may be useful for analysing 
causes of distortion, does not give such 
informative results as the more simple direct 
method which we will now consider. 


RESPONSE MEASUREMENTS. 

We have mentioned above, the fact that 
the output energy must be a linear function 
of the input energy. This is because non- 
linearity gives rise to harmonics of each 
fundamental tone, and also to combination 
tones when more than one frequency is 
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above this. 


JANUARY 23, 1924 


simultaneously transmitted. Actually, in 
practice it is found that there is no difficulty 
in obtaining such a straight line law, but if 
it is desired to make a test for this type of 
distortion it is only necessary to plot the 
output sound energy against the input 
electrical energy and to sce if a straight 
line is obtained. The apparatus would be 
similar to that described below. The type 
of distortion due to this deficiency is called 
asymmetric distortion, since pulses in one 
sense are not transmitted with equal ampli- 
tude to pulses with opposite sense. 

The other type of distortion, which we will 
call frequency response distortion, is, as 
described above, due to the fact that all 
frequencies are not transmitted with equal 
intensity (for equal input energy at alk 
frequencies, see under). The most obvious 
way of finding out what degree of response 
distortion ‘exists in a loud speaker is to plot 
the relative amplitudes of the output sound 
energy against frequency (equal values of 
input understood) for all frequencies within 
the speech range. This means that we must 
have, firstly, a means of measuring the input 
energy, which may be very conveniently 
accomplished with a thermo-couple and a 
milliammeter, and secondly, a means of 
measuring the sound energy. This last is 
not so easy, but may be done in several ways, 
according to whether absolute values or 
merely relative values of sound energy are 
required. 

A very convenient method of doing this is 
by means of a calibrated condenser trans- 
mitter. The method of calibrating such a 
transmitter is given in the American Physical 


MICROPHONE 


Fig. 2. O = oscillator, 16-10,000, o.p.s. M, = 

micro-ammeter, T, = thermocouple. M,T, = 

position for constant current method (M, = mili- 

ammeter). A, = calibrated amplifier. A, = cali- 

brated amplifier. R = resistance load, giving correct 

output impedance to amplifier A, Ms =: mili- 
ammeter. T = thermocouple. 


Review, Vol. XIX, p. 333 (The Thermophone, 
by E. C. Wente). This apparatus admits 
of either absolute or relative tests being 
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made, the general circuit arrangement being 
shown in Fig. 2. 

In Fig. 3 is shown a typical frequency 
response characteristic obtained by this 
method. The abscissze represent frequency, 
and the ordinates represent the ratio of 
output sound pressure to input voltage, 
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Fig. 3. Example of response characteristic of a 
toud-speaker. (Courtesy Western Electric Co., and Institution 
of Electrical Engineers). 


multiplied by a constant to make the scale 
convenient for plotting. Double logarithmic 
paper is used for two reasons ; firstly the 
ear hears logarithmically, that is to say the 
intensity of sensation or loudness is pro- 
portional to the logarithm of the sound 
energy, while on the frequency range the 
ear hears in octaves, that is to say each 
doubling of frequency produces an equal 
change in sensation. This again indicates 
a logarithmic law although the evidence 
cannot be regarded as being so complete 
in this case. With this arrangement for 
plotting, equal vertical distances represent 
equal changes in loudness. The ordinates 
on the left represent relative sound pressures 
or amplitudes for equal input voltages. 
Care must be taken in defining the arrange- 
ments for this equal input voltage, and the 
considerations bearing on it are as follows. 
In all practical tases a loud speaker is 
operated from the output of a valve amplifier, 
in which case for equal input energies to 
the amplifier (assumed distortionless) equal 
speech frequency alternating voltages are 
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generated in the plate circuit of the last 
valve, and these are the voltages to be 
regarded as constant. It is therefore evident 
that in the practical case for equal energy 
input to the amplifier there would not be 
equal energy input to the loudspeaker, owing 
to its variation in impedance. Hence, if the 
tests are made directly on the loud speaker 
either by inputting constant current or 
constant voltage to its windings at each 
frequency, a suitable correction must be 
made for the circuit in which it will ultimately 
be operated. 

For instance, in the constant current 
case, if Z, is the input impedance of the loud 
speaker at any frequency f and V, is the out- 
put impedance at any frequency / of the 
circuit in which it will ultimately be used, 
then the current through the loud speaker 
under operating conditions instead of being 
constant will be inversely proportional to 
(Z, + V,). We must therefore make allow- 
ance for this by dividing each ordinate of 
the frequency characteristic by (Z, + V,), 
and since we are only really concerned with 


relative values, we can make up for their 


division by multiplying all ordinates by the 
same constant to obtain a scale convenient 
for plotting. This constant may very 
conveniently be the value of (Z,+ V,) at 
some arbitrarily chosen frequency. 


INTERPRETATION OF FREQUENCY CHARAC- 
TERISTICS. 


Looking for the moment at Fig. 3 we 
see that the maximum response is at 1,000 
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Fig. 4. Effect pon the articulation and the energy 
of speech of eliminating certain frequency regions. 
‘Courtesy Western Electric Co.). 


cycles, the characteristic forming a large 
bump with its highest point at this frequency, 
probably due in a large measure to dia- 
phragm resonance. Above 4,500 cycles there 
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is practically no reproduction, while the 
same is true below 200 cycles. In general, 
it is true that naturalness depends on the 
lower frequencies, while articulation and 
intelligibility depend on the higher fre- 
quencies. By articulation we mean in 
general the percentage number of elemental 
sounds which can be understood when 
separately voiced. This is more correctly 
termed syllable articulation, and is definitely 
allied to word articulation, the meaning of 
which is obvious. It may surprise people 
to learn how much the mind supplies in 
interpreting speech on the telephone. For 
instance a circuit having a syllable articula- 
tion of only 50 per cent. may have a word 
articulation of 70 per cent., and an idea 
intelligibility of 80 per cent. or more. 


The lower frequencies carry most of the 
energy of speech, and the curves in Fig. 4 
are intended to show firstly, the distribution 
of speech energy, and secondly, the import- 
ance of each frequency range in carrying 
articulation. 


The abscisse represent frequency and the 
ordinates percentage energy (per cent. of 
total speech energy) or percentage articu- 
lation. 


The full line curve sloping up from left 
to right represents the percentage articula- 
tion obtained when all frequencies below any 
specific frequency are transmitted, the re- 
mainder being attenuated below audibility. 


The full line curve sloping down from 
left to right represents the percentage 
articulation when all frequencies above 
any specific frequency are transmitted. 


The dotted curves show the ‘energy 
function of normal speech in the same way. 


It is evident that since these curves 
are the summation or integral of the pro- 
perties of the frequencies from zero to a 
certain frequency, in the one case, and from 
a certain frequency to infinity in the other, 
the first differential or slope of the curves 
must show the amount contributed by 
each speech frequency region to the total 
properties of undistorted speech. For 
instance the slope of the energy curve is 
a measure of the energy distribution in 
the speech spectrum. 


We are now in a position to criticise the 
frequency characteristic shown in Fig. 3. 
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From what has been said it is hardly necessary 
to point out that the ideal frequency 
characteristic would be a straight line 
parallel to the axis of frequency. 


Looking at the characteristic of the loud 
speaker we see that virtually all frequencies 
between 300 and 4,000 cycles are fairly 
well transmitted, and from Fig. 4 we see 
that the syllable articulation to be expected 
is about 85 per cent. 


From Fig. 4 we also see that the non- 
reproduction of the frequencies below 300 
cycles is not important from gp articulation 
point of view, although it is of consequence 
from a point of view of naturalness, as yet 
we know no function portraying naturalness. 


In this connection it may be pointed out 
that experiment has shown that, provided 
no frequency is reproduced with less than 
one-tenth of the efficiency of the best 
reproduced frequency, the distortion result- 
ing will not be objectionable, and in many 
cases will not be detectable by ear. 


So much for speech on the loud speaker. 
How about music ? 


The highest note employed in ordinary 
music is C (equivalent to a frequency of 
4,096 cycles per second), although musical 
notation goes up to C,, with a frequency of 
16,840 cycles per second; and, of course, 
the harmonics are still higher, but since the 
limit of audibility for the normal ear is round 
20,000 cycles it 1s evident that harmonics 
as high as this cannot play a very important 
part in reproduction. Authorities -differ as 
to the range of frequencies required for the 
exact reproduction of music, but it probably 
extends from about 16 cycles to about 
10,000 cycles per second. 


Actually a loud speaker having a character- 
istic as shown in Fig. 3 is capable of producing 
very pleasing results indeed ; in fact, it would 
probably satisfy any but the most critical 
audience, and compete very seriously in 
quality of reproduction with the best 
gramophones at present on the market. 
It is, however, possible to detect the loss of 
both the high and the low frequencies, the 
former deficiency making a violin tend to 
sound flute-hke, and the latter making a 
voice sound rather high pitched. 


(To be concluded.) 
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A STABLE DUAL AMPLIFICATION CIRCUIT. 


This interesting circuit is put forward by an experimenter for overcoming 
many of the difficulties usually encountered in dual amplification. 


T 1s normally found, when working with 
dual amplification circuits employing 
valve rectification, that there is a 
considerable tendency to low frequency 
oscillation which can only be controlled by 
means which reduce seriously the amplifi- 
cation which could otherwise be obtained. 
The circuit arrangement to be described is 
an attempt which has, so far, proved highly 
satisfactory in minimising this trouble. 
No claims are made as to novelty.* 
The set illustrated was hurriedly built up 
by a little circle of enthusiasts to test the 


Fig. 1. 


The circuit diagram is shown in Fig. 1, 
from which the chief features may readily 
be seen. The first point is the system of 
separating the L.F. and H.F. components 
in the anode circuit of the amplifier valve. 
The main anode circuit consists of a radio- 
frequency choke and the headphones or 
loud speaker, while the tuned anode circuit 
is also coupled to the anode through 
a small coupling condenser. This enables the 
detector valve grid to be coupled to the 
tuned anode circuit by the usual leaky grid 
condenser arrangement with no danger of 
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The dual circuit with modified H.F. amplifying arrangement. The oscillatory currents in the tuned 


anode circuit are fed through a small condenser to the plate, whilst current 1s supplied through a carefully 
designed choke coil. 


writer’s circuit diagram, and it is not put 
forward in any way as a model set, for the 
layout obviously leaves much to be desired, 
On the other hand, it certainly works un- 
commonly well, and is also reasonably 
compact, while the apparent crowding and 
lack of system in the wiring has, nevertheless, 
led to highly satisfactory results. 


*The tuning arrangement here described is very 
similar to the serics tuned anode arrangement, the 
principles of which were described in the Wireless 
World of September 19th, 1923, p. 819, and 
November 2lst, 1923, p. 249. It might be men- 
tioned that the series tuned anode principle has 
been employed in certain broadcast receivers for 
over @ year. 


any stray low frequency currents normally 
passing to the detector valve, and setting up 
L.F. oscillations. In this way the H.F. 
amplification can be made highly efficient 
without detriment to the L.F. amplification, 
which cannot be said of the usual tuned 
anode dual coupling. The second point is that 
means have been taken to suppress any 
reaction effects which might arise from the 
anode circuit of the detector valve. These 
include first, separate high tension supply 
at a lower voltage to the detector valve, and 
secondly, a fairly large by-pass condenser 
across the primary of the inter-valve trans- 
former, whereby the latter is prevented from 
transferring any H.F. energy back into the 
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aerial circuit. The fitting of this condenser 
in the set caused a considerable increase of 
signal strength, despite the fact that it 
must to some extent reduce the L.F. amplifi- 
cation. 


It will be noticed that in Fig. 1 a frame 
aerial is indicated, though, of course, an 
outside aerial will function equally well 
with this circuit. The set has actually, 
however, been used mostly with a col- 
lapsible frame about six feet square, wound 
with five turns of 20 S.W.G. bare wire, 
spaced about 14 ins. apart. The aerial 
tuning inductance in Fig. I is a 15-turn 
honeycomb coil whose function is to provide 
a reaction coupling into the aerial circuit. 
Using an A.T.C. of o-oor uF, the wave- 
length range is ap- 
proximately 330 
to 700 metres, and 
the results ob- 
tained are about 
equal to those 
from a _ good 
outside aerial con- 
taining 50 feet of 
wire. 

A set built to 
work on this cir- 
cuit is shown in 
Fig. 2. The com- 
ponents are stand- 
ard bought ones, 
with the exception 
of the R.F. choke, 
and one of the 
variable conden- 
sers. 

The high fre- | 
quency choke may be seen at the back of 
the set, and consists of a cardboard tube 
2 ins. diameter and II ins. long, wound for 
I0 ins. with 36 S.W.G. wire (about 1,200 
turns). This coil is of course, quite un- 
necessarily large for broadcast wavelengths, 
but it is intended to enable the set to work 
on any wavelength up to 2,600, by using 
suitable plug-in coils. 

It will be noticed that reaction is provided 
between the tuned anode circuit and the 
aerial circuit. This is now permitted by the 
P.M.G. for broadcast work if due care and 
skill are exercised in its use ; but owing toa 
peculiarity of this dual circuit there is little 
likelihood of interference with one’s radio 
neighbours by excessive reaction. This is 
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because, using normal H.T. values, H.F. 
oscillations occur with simultaneous L.F. os- 
cillations, the latter making such a horrid 
noise in the telephones or loud speaker 
that one hastily reduces the reaction coupling 
out òf sheer self defence. 


It may be asked how this agrees with my 
earlier statement that H.F. amplification 
could be made highly efficient without 
detriment to the L.F. amplification. I think 
the explanation is that the howls which are 
heard are not due to L.F. reaction effects, 
but rather to the rectification of the H.F. 
local oscillations producing an intermittent 
saturation effect on the detector valve. 

It might seem that tuning and “ searching” 
would be difficult on this set, since it is not 
normally possible 
to obtain a hetero- 


TE a 
Rok dyne howl, but it 
is easy after 

having picked up 

two or three 

stations of known 

wavelength and 

determined their 


positions on the 
tuned anode con- 
denser to guess 
the approximate 
positions required 
for other stations. 
When first using 
the set, the fol- 
lowing method of 
handling will be 
the best if a 
wavemeter is not 
available. After 
lighting up the valves, set the potentiometer 
at the extreme negative end of its range, 
and the aerial condenser at the middle of 


_the range; then bring the coils gradually up 


together with each movement of the coils, 
turning the tuned anode condenser through 
its whole range, until the coupling is just 
sufficient to cause howling at one particular 
point of the tuned anode range. Leaving 
the tuned anode condenser at this place, 
stop the howl by a slight movement of the 
potentiometer. The positions of the aerial 
and tuned anode condenser are now corre- 
sponding settings, the circuits being correctly 
tuned to receive any signals which might be 
on that wavelength. Now alter the aerial 
condenser setting by, say two degrees, and 
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search out on the tuned anode condenser by 
moving it in the same direction, repeating 
this performance until a signal is picked up. 
This procedure avoids any serious risk of 
inadvertently producing interference, while 
tuning in before the wavelength values of 
the set are known. The potentiometer will 
be found very valuable as a fine control of 
the reaction, but only the negative end of 
the range should be utilised. The set 
seems to work quite well with most types of 
valves. 
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Working about 35 miles from 2 ZY, there 
is no diffculty in working a loud speaker 
. from 2 ZY or 5 IT +o fill an ordinary sized 
room, using the frame aerial, while the 
high selectivity and directional properties 
of the latter allows of complete elimination 
of GLV, the Seaforth Coast Station (abouť 
five miles distant), whose working causes 
intense jamming in the neighbourhood on 
wavelengths between 300 and 2,000, when 
an ordinary outside aerial is employed with 
a single circuit tuner, H WE 


CONSTRUCTING VERNIER CONDENSERS. 


The accompanying drawings show two 
simple methods for building up variable 
condensers of small capacity, suitable for 
use as verniers. 
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That on the left consists essentially, ‘of 
a bushed and threaded spindle which 
advances through a glass tube, :having a 
wrapping of copper foil. As the screw 
advances, critical adjustments of capacity 


can be obtained. This arrangement is 
quite useful for providing the necessary 
capacity back coupling in neutrodyne 
circuits ` 
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The other design is a little more elaborate 
and employs a glass tube of larger diameter 
and provides a bigger capacity variation, 
though in this instance the copper foil only 
extends half-way along the glass tube. 
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PRINCIPLES UNDERLYING THE 


THERMIONIC VALVE. 


In the previous instalment we briefly discussed the emission of electrons 
from a heated filament, and the method of obtaining the voltage saturation 
curves of a simple two electrode thermionic device. 


By W. SYDNEY BARRELL. 


(Continued from page 493 of previous issue). 


Let us now consider the case of the tube in 
Fig. 1* but with the plate potential constant 
and varying filament temperature. Com- 
mencing with the filament cold there will 
be no electron emission, and consequently 
no current in the circuit FAB,F If 
the filament is now heated to a low tempera- 
ture, comparatively few electrons are 
emitted per second, their velocity steadily 
increasing as they move toward the positively 
charged anode. For any given anode 
potential they acquire a definite velocity, 
so that some certain time will be taken 
for their passage from filament to anode, 
and at any instant there will be a certain 
number of electrons in the interelectrode 
space. These electrons all move towards 
the anode and are in turn absorbed by it. 

As the filament temperature is increased, 
. so will also the emission and the number 
of electrons in the space filament to anode be 
similarly increased, and the effect of this space 
charge on the electrons leaving the filament 
is exactly opposite to that of the anode 
potential. It would thus be expected that 
if the filament temperature be sufficiently 
increased a point would be reached when 
the two effects, anode potential and space 
charge, balance each other and no further 
Increase in anode current would result. 
This is actually the case, and is represented 
graphically by the curves in Fig. 4. 
Taking for example the lowest curve in the 
figure, it will be seen that after a certain 
point the anode current no longer increases 
with increased filament current, and that 
indicated by the horizontal line is 
called the ‘‘ temperature saturation cur- 
rent.” The reason why the plate current 
does not go on increasing is because the 


* Page 492, January 16th issue. 


- anode potential is not sufficiently high to 


attract all the emitted electrons. If a 
larger anode current is required, the anode 
potential must be increased as has been 
done in the case of the curves E, and Es 
(Fig. 4). It is, however, to be noted that the 
higher the anode voltage the higher must be 
the filament temperature before saturation 
sets in. We thus see that for each value 
of plate voltage there is a corresponding 
value of filament temperature beyond which 
there is no increase in anode current. 


jE 


ANODE CURAENT 
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Fig 4. 


Experiment No. 2.—Temperature Saturation 
Curves. 


The apparatus required and the circuit 
arrangement is the same as in Experiment 
No. 1, but in the present case the anode 
voltage is kept constant, and the filament 
current varied. | 

Commencing with an anode potential of, 
say, 20 volts, all the series resistance is 
included in the filament circuit, thus reducing 
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the brilliancy to a minimum. The filament 
brilliancy is then gradually increased, a note 
being taken of the anode current for each 
setting of filament current. Continue until 
increase in filament brilliancy ceases to 
increase the anode current. Two sets 
of figures will thus be obtained — (1) 


Filament current, and (2) Correspond- 
ing anode current. Plotting on squared 
paper as before produces a curve 


similar to the lower one in Fig. 4. The anode 


Fig. 5. 


voltage is then increased to, say, 30 volts, 
and the operation repeated, giving the middle 
curve in Fig. 4, and so on. 

The variation of emission with tempera- 
ture is shown in Fig. 5. It will be observed 
that at low temperatures the emission is 
small, and further, the rate at which it 
increases with temperature is also low. 
Around 2400° the emission is extremely 
sensitive to small temperature changes. 

Taking any one of the curves of Fig. 2,* 
say OABC, it can be shown to be made 
up essentially of two parts :— 


(1) That in which the current is determined 


by the spaee charge, and 

(2) A saturation region in which the 
current is independent of the voltage, but is 
determined by the filament emission. 

There is actually a third region, involving 
negative anode potentials, where the current 
is determined by the initial velocities of the 
electrons, but this need not concern us here. 
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For the range in which the plate current 
is limited by the space charge Langmuirf 
has shown that the current increases in 
proportion to the 3/2 power of the anode 
voltage, and is practically independent of 
the filament temperature. 

In deriving this formula two assumptions 
were made— (1) That the electrons leave the 
filament with zero velocity, and (2) That the 
filament is an equipotential surface. In 
practice neither of these assumptions are 
fulfilled, but as the two effects produce 
opposite results they tend to neutralise each 
other to a great extent, although in general 
the effect of (2) is rather the greater. 

In practice, of course, the emitting surface 
is not an equipotential surface, but takes the 
form of a filament which is heated by the 
passage of a current through it. Conse- 
quently there will always be a voltage drop 
down the length of the filament, the general 
effect of which is to reduce the current 
through the valve, because the average plate 
potential is somewhat lower than that 
between the anode and the negative end of 
the filament, which is the voltage usually 
indicated by the voltmeter. This is further 
explained diagrammatically in Fig. 6. 
Actually the effect of the voltage drop down 
the filament is to cause a shift of the whole 
curve to the nght of the 3/2 power curve. 
On the other hand the effect of the initial 
velocities is to cause the curve to deviate to 
the left, more particularly for low anode 
voltages. 
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Fig. 6. 


Proceeding along the characteristic from 
the lower voltage values, we see that the 
curve slowly bends over towards saturation. 
It is to be noted that the curve 
does not suddenly attain the saturation 


t Langmuir; Phys. Rev., 1913. 
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value, but passes through a transition region 
the extent of which depends upon several 
factors. Chief among these may be men- 
tioned the voltage drop in the filament and 
the shape of the anode. For example, as 
the anode voltage is increased, the current 
from some parts of the filament becomes 
saturated before that from other parts, thus 
extending the transition region. With coated 
filaments the transition region is usually 
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much more extended than with tungsten 
filaments. It is thus seen that a variety of 
factors contribute to produce the curved 
characteristic practically obtained, and the 
foregoing remarks will show the inability of 
deriving a simple equation for the whole of 
the characteristic, but for small parts a simple 
law can usually be applied. This, however, 
will be dealt with more fully when con- 
sidering three-electrode valves. 


PATENT ABSTRACTS. 


Variometers. 

The usual variometer has two windings, 
the stator and the rotor, which in general 
are joined in series. When, however, it is 


simply desired to couple two circuits, the 
rotor may be joined with one circuit and the 
stator with the other ; for example, the rotor 
may be used as a reaction coil, which is 
coupled with the anode or aerial circuits. 
Another form of variometer has three 
distinct windings. There are two stators, 


this type of variometer. 


and a single rotor. 
shown in Fig. 1.* 

An application is shown in Fig. 2. Here 
coil 1 is one stator, coil 2 the other, and coil 
3 the rotor. Coil r is connected as the 
reaction coil, and coils 2 and 3 in series as 
a variometer to tune the aerial circuit. 
By suitable design the reaction effects 
through the coupling of coils 1 with 2 and 3 
may be made satisfactory over the wave- 
lengths covered when tuning the aerial 
circuit. 


The arrangement i- 


Fig. 2. 


Readers will quickly notice other uses for 
W.J. 


* British Patent No. 200,645, by R. T. Smith 
and R. C. Bookless. __ l 
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A USEFUL VARIOMETER. 180-650 METRES. 


HE variometer which forms the 
subject of this article possesses 
several advantages. 

Firstly, the distance between 
fixed and moving coils has been reduced to 
approximately three thousandths of an inch, 
and secondly, it possesses the desirable 
feature of fully variable and reversible 
- magnetic coupling. 


Vi 


28 TURNS 27 OCC 


y 
ZS 


36 TURNS 300C 


28 TURNS 27 OCC 


There are many obvious uses to which 
this instrument |may be put, and the 
addition of a variable condenser, connected 
across the coils (primarily intended for 
reaction) will complete a tuner with vario- 
meter primary and condenser tuned 
secondary. 

With regard to size, it will be seen that this 
is by no means excessive. The height from 
the upper control knob to the base is 3} ins., 


Fig. 


while the length and width are 5} ins. and 
5 ins. respectively. The external measure- 
ments of the wood case a 54 ins. by 5 ins. 
by 1}ins. The sides are ł in. thick and the 
base 41in. The two discs, shown diagram- 
matically in Fig. 4 as Vr and R, are cut 
from 4in. ebonite with a fretsaw, } ins. 
in diameter. V2 is a piece of ebonite, 
measuring 44 ins. by 4} ins. by 1/16 in., and 
has two coils similar to Vr. 


Regarding the coils themselves, these are 
of the single layer type, all turns being in 
the same plane, and the method of winding 
is as under. A centre former is cut from 
4in. ebonite or other suitable material to 
the dimensions given in Fig. 2, and a hole 
4 in. in diameter drilled centrally. 


Fig. 3. 


This is then fixed in position by means 
of a 6 B.A. screw and nut. A small hole is 
now drilled in the ebonite close to the edge 
of the former, and after pouring a small 
quantity of molten beeswax on the surface 
the end of the wire is passed through to 
the extent of a few inches for connecting 
purposes, and as the winding of the coil is 
proceeded with, the turns of wire are waxed 
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to the ebonite by the application of a gentle 
heat through the agency of a small screw- 
driver. 

Great care must be taken not to injure 
the insulation, the turns must lie closely 
together, and on completion of the coil, 
another hole is drilled, and the end of wire 
passed through as before. 


JO) 
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In order that no misunderstanding may 
arise regarding Fig. 4, it may be mentioned 
that the space between the lower paper 
disc and V2 is to allow of connection between 
and from the coils on V2. 

The arrangement of stops to prevent a 
movement of more than 180° of the lower 
‘disc is shown in Fig. 3. 


=A 


39: 


2 pa COLL an 


Fig. 4. 


The former is removed on completion 
of each coil, and may be scrapped on com- 
pletion of the instrument. 

The arrows on the diagram (Fig. 1) 
indicate the direction taken by the wire 
as the winding proceeds. 

All superfluous wax should be carefully 
removed and the coils given two coats of 
shellac varnish. 

Referring again to Fig. 1 (taking s as the 
starting, and f as the finishing ends of coils) 
the connections are as follows :— 

1. Aerial terminal to grid terminal, and 
by flexible lead to s of coil a. 

2. f coil a, to s coil b. 

3. f coil b, by flexible lead to s coil c. 

4. f coil c, to s coil d. 

5. fcoil d, to earth terminal and to 
filament terminal. 

6. f coil y, to s coil z. 

7 and 8. Insulated flexible leads con- 
nect s coil y, and f coil z to the reaction 
terminals R. 

The positions of the various terminals are 
marked on the top panel diagram Fig. 3. 

0:003 in. leatheroid will be found suitable 
material for the discs which separate V1 
and R from actual contact with V2. 


All terminals and heads of screws are 
lacquered, as is also the brass pointer, 
which in conjunction with the two cheese- 
head 6 B.A. screws used to fix the ivorine 
scale in position, limits the movement of 
VI. 


Fig. 5. 


In order that the diagrams might not be 
unduly complicated, all terminals and the 
ivorine scale have been omitted, but are 
shown in the two photographs of the 
finished instrument (Fig 5). 

The wavelength range may be considerably 
augmented by the addition of a 0:0005 mfd. 
fixed condenser and a series-parallel switch. 

W. F. D. 
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ELECTROLYTIC DETECTORS AND 
LIQUID VALVES. 


Before the days of valves, there were many experimenters who adopted the 


electrolytic type of detector as being a particularly sensitive device. 


This 


type of detector has been neglected in recent years, though it is simple 


' to set up and warrants the attention of the experimenter. 


A description is 


given of its development and details concerning its operation, while more 
recent developments are mentioned. 


By JAMES STRACHAN, F.Inst.P. 


HE electrolytic detector occupies, 

in both history and sensitivity, 

an intermediate position between 

the coherer and the crystal de- 
tector. For some time it displaced the former 
in wireless telegraphy but was rapidly 
discarded in favour of the more sensitive 
crystal. In its simplest form it consists of 
two platinum wire electrodes dipping into 
dilute sulphuric acid (10 per cent.), the 
cathode or negative electrode having a 
comparatively large surface in contact with 
the acid, while the anode or positive electrode 
has an extremely small surface e.g., the end 
of a very fine platinum wire 0-03 mm. in 
diameter, exposed to the liquid. The size 
of the active anode may be regulated by a 
micrometric adjustment whereby the fine 
wire is made to dip more or less through the 
surface film of the electrolyte, but it is 
usually fused into the end of a thin glass 
tube so that only the tip of the wire makes 
contact with the acid, when the tube is 
immersed in same, while the upper portion 
of the tube receives a stouter wire, making 
the necessary electrical connection with the 
dry end of the anode by means of a mercury 
joint. Lead or carbon may be used for the 
cathode in place of platinum. A wide- 
mouthed glass bottle (2 to 4 ozs. capacity) 
makes a convenient holder for the acid and 
the electrodes may be suspended through 
perforations in the cork. The latter should 
be prepared by boiling in paraffin wax and 
its under surface should be smeared with 
vaseline. The electrolytic detector is inserted 
in,the circuit in exactly the same way as a 
carborundum detector, using an applied 
potential from a small dry battery (3 volts), 
so controlled by a potentiometer that a 
current of approximately I milliamp. passes 
through the electrolyte. Numerous modifi- 
cations of this detector have been described 
and one form used in France dispenses with 


the applied potential from an outside 
battery by transforming the detector into 
a voltaic cell, in which one of the electrodes 
is the usual platinum point, while the other 
is composed of an amalgam of zinc and pure 
tin in mercury, into which an insulated wire 
is plunged. The amalgam may be prepared 
by mixing 4 grams of zinc filings and I gram of 
tin-foil in 4 cubic centimetres of mercury. 

The theory of the electrolytic detector has 
been a source of much dispute. De Forest 
and others have maintained a purely electro- 
lytic theory in which the polarisation film of 
gas formed on the anode varies in dimension 
and resistance with the high frequency 
oscillations, thus allowing of the passage of 
a varying current from the battery through 
the phones. The modern trend of physical 
opinion is in favour of the theory that the 
electrolytic detector is a heat-operated 
device and that the variation in resistance 
of the polarisation film is due entirely to 
the heating effect of the high frequency 
oscillations, thus acting as a variable negative 
resistance in the battery circuit. In the pre- 
sent writer’s opinion the latter theory does 
not explain all the phenomena observed 
with electrolytic detectors. 

Although the electrolytic detector assumed 
numerous and diverse forms, it was dis- 
placed all too rapidly by the more sensitive 
crystal detector in much the same fashion 
as the valve has taken the place of the 
crystal. 

There is a wide field of research open in 
this direction and there are at present signs 
of renewed interest, not only in perfecting 
the crystal detector, but also in improving 
the electrolytic detector. 

An intcresting development of the electro- 


. lytic detector lies in the attempts by experi- 


menters in France and Germany, and more 
lately in America, to devise liquid valves 
in which the high tension battery current 
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passes to the “ plate ” by means of streams 
of ions or groups of ions suspended in a 
suitable liquid. By this means the ideal 
liquid valve would go further than an 
electrolytic rectifier and by the application 
of a high tension battery yield low frequency 
amplification. These experimental liquid 
valves consist of two electrodes and a 
“grid” immersed in a cell containing a 
suspension of a colloidal metal in a liquid. 
The difficulty is to find a suitable liquid 
which will give a stable suspension of the 
colloid metal without exhibiting the pheno- 
mena of ionisation and electrolysis under 
H.T. Given the ideal liquid containing a 
very fine suspension of colloid metal, the 
application of the H.T. current to the elec- 
trodes is supposed to produce a cataphoretic 
stream of ions between the latter which 
would be varied by the potential of the 
interposed “ grid.” 

In 1922, Suprin in France experimented 
with some signs of success on these lines, 
using colloidal silver suspended in a mixture 
of acetone and chloroform. He suggested 
that benzine would prove a suitable liquid 
if a stable metallic colloid could be obtained 
in that liquid. More recently, Nienhold in 
Germany claims to have solved the problem, 
but withholds the composition of the liquid. 
There have also been similar claims from 
America. 

In the present writer’s opinion such 
devices cannot be compared in their action 
with the thermionic valve. In the latter we 
have a flow of electrons from the incandescent 
filament to the plate, while in the “ liquid 
valve ” it appears to him that the action is 
more akin to that of the coherer and that 
the colloidal particles of metal arrange 
themselves between the electrodes along 
lines of force in the liquid dielectric. 

At any rate up to the present we have a 
reliable rectifier in a good crystal, and no 
better amplifier than a good valve, so that 
with regard to certain electrolytic devices 
for which rather extravagant claims are 
made, my advice to the amateur is to try 
them out thoroughly before purchasing. 

As I have already remarked, however, there 
is a wide field open in this direction for 
experiment, a field that has been neglected 
on account of the rapid perfection of the 
thermionic valve, and one that will repay 
the experimenter with at least many inter- 
esting results, while he may stumble across 
something really important. 
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A Novel Variable 
Condenser. 


There is considerable scope in the design 
of variable condensers, as is evident by the 
variety of patterns to be found upon the 
market. 

A condenser designed on a new principle 
has recently made its appearance in France, 
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and is shown in the accompanying drawing. 

The knob operates a lever which drags the 
metallic band, so as to wind it on a mica- 
faced semi-circle plate. Provision is made 
for fine adjustment by a concentric spindle 


. operating a second lever, attached to which 


is a metallic strip narrower than that which 
is operated by the main knob. 

This condenser is ingenious and is quite 
simple in construction. 
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200-METRE TRANSMISSION 
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DURING 


BROADCASTING. 


A DESCRIPTION OF SOME 
INTEREST TO TRANSMITTERS. 


CONSIDERABLE 


A good deal of careless comment has been 


EXPERIMENTS OF 


made on the subject of 


interference with broadcast programmes by amateurs utilising the 200-metre 
wavelength, and it is therefore of interest that as much accurate data as 


possible upon the matter should be collected and considered. 


Primarily 


with the object of determining to what extent interference is caused, some 

interesting experiments were recently arranged by Captain Ian Fraser, who 

is so closely associated with matters of interest to transmitting licence 
holders, a description of which is given below. 


S the hours occupied by broad- 
casting increase, and the time left 
to the amateur transmitter be- 
comes restricted, it is of interest 

to consider any arrangement which would 
give greater freedom to amateur work. At 
one time shortly after the war the experi- 

mental wavelength was 1,000 metres, and 
although there was reluctance on the part 
of many experimenters to adopt the 440 
metre wavelength subsequently allotted to 
them, it has generally been agreed that the 
shorter wavelength has proved to possess 
many merits for experimental transmission. 
When the 440 metre wave was reallocated 
by the Post Office to the Broadcasting 
Company, the experimenter was obliged to 
search out and recommend a new wavelength, 
on which his transmission would not interfere 
with the broadcast listeners, and on which 
the broadcast transmissions would not inter- 
fere with the reception of his signals. 

A new wavelength of 200 metres was 
proposed and many stations are at present 
licensed only to work on this wave, and 
although the use of the 440 metre wavelength 
has only been forbidden during broadcasting 
hours, comparatively little use is made of it. 
Some experimenters are somewhat opposed 
to the adoption of the wavelength of 200 
metres, but from an entirely technical 
standpoint it has no disadvantages as com- 
pared with the 440 metre wavelength, and 
perhaps in some respects possesses advan- 
tages. To say difficulty is experienced in 
receiving and transmitting on the short 
wavelength of 200 metres belittles the 
ability of the experimenter, and those who 
are reasonably skilled in their work find no 
difficulty in setting up suitable apparatus. 


From his station in Regent’s Park, a 
test was recently carried out by Capt. Ian 
Fraser (5 SU) on 200 metres, and suitable 
receiving apparatus was installed at the 
headquarters of the St. Pancras Radio 
Society so that members could witness the 
results obtained. The distance between 
these points is approximately 14 miles, and 
each 1s about 2 miles from 2 LO. 

Before a well-attended meeting it was 
shown that there was not the slightest 
difficulty in receiving signals from 5SU 
during the Broadcast transmission from 2 LO, 
when a loose coupled receiver was employed, 
and it was also observed that interference 
was almost negligible when using a direct 
coupled receiving set. 

High frequency amplification on the 
tuned anode principle was made use of, 
followed by a detector valve with plate 
circuit reaction and two low frequency 


amplifiers, and the speech from 5 SU was 


applied to a loud speaker. Reception was 
so good that it was found possible for 
Captain Fraser to proceed with an address 
to the Societv, which was clearly heard and 
understood by members. 

In order that useful data might come to 
hand, announcements were made periodi- 
cally, requesting that broadcast listeners 
whose reception was interfered with by the 
200 metre transmission from 5 SU, would 
communicate with Captain Fraser, advising 
him as to their location, type of receiving 
apparatus employed, and the extent to 
which interference was experienced. No 
reports of interference during these tests 
have however come to hand, although trans- 
mission was maintained for a long period and 
a very conclusive experiment was carried 
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out. This consisted in receiving the 2 LO 
transmission on an aerial, greater in height, 
and near to the transmitting aerial, and 
applying it, after suitable amplification, to 
the modulating apparatus of 5 SU’s trans- 
mitter. A description of the apparatus 
employed, and some technical details in 
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wave transmitter introduced little or no 
distortion. 

From these tests it can be concluded that 
amateur 200 metre transmissions need not 
interfere with broadcast reception, as em- 
phasised by the fact that it was possible to 


receive the 2LO transmission close up 
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The transmitter at 5 SU. 


regard to the experiment will be found on 
another page. 

It was interesting to observe that the 
retransmitted speech from 2 LO was clear 
and undistorted, whereas speech with a 
carbon microphone and the same transmitter 
was much less perfect. This clearly demon- 
strated the imperfections of even the best 
carbon microphone, and that the control 
and radio frequency circuits of the short- 


against the 200 metre transmitting apparatus, 
and moreover that it is possible for the 
experimenter to receive transmissions on 
the short wavelength without interference 
from broadcast stations. 

These observations are controlled, however, 
by certain limits. Tests made with the same 
receiving apparatus at a distance ot only 
half a mile from 2 LO indicated that it Is 
quite impossible to tune out the B.B.C.’s 
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transmission even when employing the most 
elaborate apparatus, and at the same time 
maintain a sensitive adjustment for short 
wave receptions. 

The power used by 5SU during these 
tests was approximately 12 watts, being 
25 milliamperes to the plate of the oscillator 
from the supply mains at a potential of 
480 volts. An aerial current of 0°58 amp. 
was obtained. 

NOTES ON THE APPARATUS EMPLOYED AT 
AT 5 SU. 
The transmitter employs the “ choke- 


control ” system of modulation and utilises. 


three valves. The first functions as a sub- 
control stage (V1) and is arranged to amplify 
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the currents traversing the secondary winding 


of transformer (T1). The potential variations 
thus secured are communicated to the grid 


of the control valve (V2) through condenser 


(Cr). This valve effects further amplification 
and voltage variations are thereby set up 
across inductance (L1) which lead to corre- 
sponding fluctuations of potential at the 
anode of the oscillator valve (V3). Since the 
output from this valve is proportional to the 
value of its anode supply, it follows that 
the oscillatory energy animating (L3) will 
undergo variations in amplitude in time with 
the characteristics of the currents actuating 
the sub-control circuits. | 
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The sub-control valve is rated at 15 watts, 
the control valve at 40 watts, and the 
oscillator valve at 100 watts. The average 
input to the oscillator on 200 metres wave; 
length is 12 watts. This valve is of low 
impedance and is consequently very flexible 
—a desirable feature which ensures sustained 
oscillation during periods of full control 
when the voltage changes at its anode are 
great. 

The resistance to earthat 5 SU is relatively 
high, and since practical considerations 
render undesirable the installation of an 
earth screen, inductively coupled oscillating 
circuits are employed, the retroactive winding 
being arranged to link with both the anode 


The circuit used at 5SU 
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and aerial coils. In addition to removing a 
considerable load from the oscillator valve, 
the coupled-circuit arrangement renders the 
wavelength of the emission mainly dependent 
upon the constants of the anode circuit. This 
is peculiarly advantageous in short wave 


work since slight variations of aerial capacity 
due to swaying wires or to the movements 
of people near the feeders cannot lead to 
interrupted communication. 

The resistance of the aerial hot-wire 
ammeter being appreciable, it is inductively 
coupled to the earth lead. 

Up to 20 watts, the anode supply to the 
valves is derived from the Marylebone mains, 
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but upon the rare‘ occasions when it is 
desired to increase power, a rotary trans- 
former is employed. Since the power ex- 
pended in the centrol circuit is proportional 
to the power radiated, an additional 40-watt 
valve is then paralleled with the control valve. 

The aerial used for transmission on wave- 
lengths between 130 and 200 metres is 
composed of one length of 7/20 enamelled 
copper wire, I10 feet long, with an average 
height of 35 feet, and exhibits directional 
properties eastwards. For transmission on 
440 metres and for long wave reception, the 
aerial used comprises two wires spaced 
15 feet, each rro feet long, average height 


60 feet. It is non-directional. 
The modulation choking coil (Lr) is 
sectionally wound upon an “open” iron- 


wire core. The radio frequency choking coil 
(L2) is wound to possess negligible self- 
capacity—an important consideration. The 
secondary winding of transformer (TI) is 
shunted to maintain a constant load, and a 
suitable negative bias is imparted to the 
grids of the sub-control and control valves 
by means of battery (B1). 

The indicating needles of the various 
metres pass over dials inscribed in Braille. 
When taking a reading, the needle is firmly 
held im a rubber-lined clamp actuated by 
an external plunger. The finger is then 
moved over the surface of the dial until the 
needle is located, the corresponding reading 
being noted. 

When the apparatus is used for continuous 
wave telegraphy, a non-inductive resistance 
is placed across the grid circuit of the 
oscillator valve to enforce quiescent periods. 
A well-sustained tone characteristic is se- 
cured, the “ chirping ” occasioned by the 
usual grid-keying arrangement being avoided. 
Tonic train telegraphy, although rarely used 
at 5 SU, is effected by exciting the grid of 
the sub-control valve by a buzzer or, 
alternatively, by removing the cushioning 
condenser (C2) and allowing the periodic 
variation of mains voltage to influence the 
anode of the oscillator valve. 


One of the main reasons in “ relaying ” 
2 LO was to observe the measure of distortion 
introduced by the transmitting circuits, as 
distinct from the microphone. It was, of 
course, found necessary to amplify 2 LO's 
transmission before feeding it into the trans- 
mitter. This was carried out with the help 
of valves having openly spaced grids, a low 
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M. value, and very good characteristics: for 
speech amplification. Two non-inductively 
wire-wound resistance coupled’ stages of 
note amplification. were employed and no 
distortion was noticeable at the input to the 
transmitter. Comparisons made at a distance 
between the quality of 2LO and the quality 
of 2LO via 5SU indicated no discernible 
difference. This proved that the transmittier 
circuits at 5SU were, to all intents and 
purposes, distortionless. The carbon micro- 
phone was switched into circuit immediately 
following speech from 2 LO, and, as was 
expected, the difference in quality was great. 
This microphone is one of the best of its 
type so that the, experiment conclusively 
demonstrates the baneful influence of the 
ordinary carbon microphone in introducing 
great distortion into what may be otherwise 
a practically distortionless transmitter. 


With reference to the above article, the following 
communication has been received from Capt. Fraser : 
To the Editor of THE WIRELESS WORLD AND 
Ravio Review. 

DEAR Siz,--As you have been good enough to 
let me read the proof of your Editorial article on 
some tests which | recently carried out with the 
kind assistance of Mr. Oswald Carpenter, Mr. F. H. 
Haynes, and the St. Pancras Radio Society, and 
have asked for my comments on it, I append them 
herewith. 

l agree with your observation that telephony 
transmissions on 200 metres need not interfere with 
the reception by neighbouring listeners of the B.B.C. 
programmes, I think the experiment we undertook 
showed that even when the receiving aerial is 
within 20 or 30 feet of a transmitting aerial, as is 
the case at my station, it is possible without undue 
complication to receive 2 LO on the one without 
any interference from the other. It is, of course, 
understood that when a crystal detector is employed 
near to an amateur’s transmitter, much greater 
difficulties in avoiding interference are experienced. 
Without taking space to marshal the many argu- 
monts that could be brought forward in favour of 
the following contention, I venture to submit that 
it is in the best interests of the wireless art that 
amateurs should not be restricted in the use of 
low power wireless telephony on wavelengths of 
from 150 to 200 metres during broadcasting hours. 
Legislation which might have the effect of over- 
coming the difticulties of the relatively small number 
of crystal users would restrict the serious and useful 
work of a number of transmitters. In this matter, 
as in many others, goodwill and not legislation is 
the best medium for securing general satisfaction. 
If transmitters would be careful to use only the 
minimum amount of power required for their 
experiments, and further, if they would, as I have 
done, ask neighbouring listeners to report inter- 
ference, and give them assistance in the matter of 
rendering their simple crystal receivers more 
selective, each could pursue his research or hobby 
without troubling the other. 

Yours sincerely, IAN FRASER. 
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-Ehe Radio Society. of Great Britain. n 


© REPORT OF THE ANNUAL GENERAL MEETING. 


Mr. A. A. Campbell Swinton. i 

l have pleasure in moving that the following be 
elected officers and Committee of the Society for 
1924 :—-President, Dr. W. H. Eccles. F.R.S., D.Sc., 
A.R.C.S., M.I.E.E.: Acting Vice-President, Brig.- 
General Sir Capel Holden, K.C.B.. F.R.S.; Hon. 
Secretary, P. R. Coursey, B.Sc., A.M.I.E.E. ; 
Hon. Treasurer, Prof. Ernest Wilson, M.Inst.C.E. ; 
Committee, R. Carpenter. H. S. Pocock, J. H. 
Reeves, M.A., J. H. Hibberd, R. L. Smith-Rose, 
Ph.D., Captain M. Ainslie, R.N., Thomas Hesketh, 
M.I.E.E., and Stanley Ward.. 


Col. Macdonald. 

I have much pleasure in seconding that proposi- 
tion. On looking through the names one notices 
that the majority, if not all, are well known for 
their activities in the radio world. I am quite sure 
that we could not have a better list of names. 

The motion was carried unanimously. 


The President. 

I have to propose a cordial vote of thanks to the 
retiring officers. There is, first of all, Mr. Hope- 
Jones, whom everybody who belongs to the Society 
knows very well indeed. Mr. Hope-Jones has been 
responsible for a very great many of the triumphs 
of the Society in past .vears. He has worked in 
this one Uffice for ten years—that is the whole life 
of the Society—and is probably better’ known 
personally to the membership than any other 
offcer. I know that the Treasurer and the Secre- 
tary do a great deal more worrying of the members 
by correspondence, but Mr. Hope:Jones, I think, 
has scored in the number of personal relationships 
he has established up and down the country during 
his term of office. I cannot speak too highly of 
the amount of interest he has taken in his work 
during that period. I think I have known him 
the whole of the ten years, or at least nine of them, 
and he has always been intensely eager to help the 
Society in every way. Mr. Fogarty, the Treasurer, 
has been in his oftice the same number of years, 
but he cannot be said to have endeared himself to 
the members, because his duty entails calling in the 
subscriptions. He can, however, claim to have 
become known to hundreds of members scattered 
throughout the country by the lectures he has 
given in many places on behalf of the Society. 
His work in that way has helped the Society to 
greater strength in the provinces in a manner 
which cannot be over-estimated. We owe our 
cordial thanks to him. Mr. McMichael, too, has 
been in his office as Secretary for five years. Before 
that he was in office as Vice-Chairman. He is 
beloved by all the members who have come in 
contact with him. We could not desire and we 
never shall have anybody more capable or more 
amiable in their respective offices than these three 
gentlemen, and I want to put them prominently 
forward above the heads of the other ofticers who are 
retiring on account of the fact of their long service 
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and popularity with the Society. In order to save 
time, I will put in one vote not only their names; . 
but also the names of the other officers who are 
retiring. There are two acting vice-presidents 
(Major Binyon and Mr. Klein) and the vice- 
chairmen (Mr. Child and Mr. Mair). We wish to 
join their names in this vote of thanks. Mr. Child 
and Mr. Mair have been specially active workers on 
behalf of the Society. I mention them specially, 
but without wishing to put them upon any higher 
plane than the others so far as your thanks are 
concerned. I., propose, therefore, that a very 
hearty vote of thanks be accorded to all these 
gentlemen. It needs no seconder, and I ask you to 
pass the motion with acclamation. ~~ | 

(The vote of thanks was accorded with enthusiasm.) 
Mr. -Hope-Jones. 4 

I feel very grateful to you for your kind words. 
Perhaps. I may speak on behalf of my colleagues 
as well in replying, because I know they will 
appreciate just as deeply as I do what has been 
said on the occasion of their resigning office. 
I feel as if I had reached the end of a very interesting 
chapter of my life. That is a small and personal 
matter, but what I do feel to be of real importance 
is this—that every society of this kind must pass 
through a certain stage—a crisis in its career. 
It is just as if we had outgrown a small temporary 
building. You are now setting up a fine new 
structure—the permanent home, may we call it— 
and in approving in principle the new Constitution 
you are laying a very fine foundation stone for this 
extension, which, though it already represents a 
great deal of hard work done, will involve still 
further work for the new Committee. I believe 
the new Committee will take on that work and 
finish it. and lay that foundation stone well and 
truly under the guidance of your President. It has 
been really a proud privilege both to my colleagues 
and myself to have been associated with unselfish 
people for so many years in fostering the amateur 
movement, and to have seen its outcome this 
evening in your expanding into a national society 
with a very carefully-prepared constitution which 
will form your foundation stone, and, I hope. will 
bring a great and prosperous career to the 
Society. 

Col. Macdonald. 

It is a great pleasure to me to propose a hearty 
vote of thanks to the members of the retiring 
Committee. In a rapidly growing Society like 
this the duties of a committeeman are very arduous, 
and I think I can say that the retiring committeemen 
have carried out their duties in such a way as to 
found a tradition which their followers will find a 
pleasure to endeavour to live up to. The work, 
as I have said, is very hard, and we can only 
reward them by passing a very hearty vote of thanks 
for the splendid way in which they. have served the 
Society. : = : 
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Mr. Dougall. 
I have very much pleasure in seconding that. 
(The vote of thanks was carried with acclamation.) 


Votes of thanks were also passed to the Institution . 


of Electrical Engineers for the loan of their lecture 

hall and other rooms during the year, and also to 

Mr. J. Ockleshaw, F.C.A., the honorary auditor. 
Mr. Ockleshaw was re-elected honorary auditor. 


The President. 
At the last meeting of the Committee, Mr. Hope- 
Jones, Mr. McMichael and Mr. Fogarty were 
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elected Vice-Presidents of the Society. We are 
putting them in the House of Lords, so to speak, 
so as to be able to pull them out any time we 
want somebody to work for us. 

This concluding the business of the meeting, the 
President then called upon Captain E. J. Hobbs 
to read a paper entitled ‘‘ Simplified Wireless 
Calculations.” (See subsequent issue of this 
Journal.) 

After discussion on the paper the meeting con- 
cluded with a vote of thanks to the lecturer. 


CORRESPONDENCE 


Another. Link in 
- Communication. 
To the Editor of THE WIRELESS WORLD AND 
Ravio Review. 

S1r,—Last Sunday, January 13th, between 7 and 
7.45 p.m. I was successful in carrying out two- 
way communication between my station 5 DN at 
the above address and Italian 1 MT in Venice. My 
station is only licensed for 10 watts and this was 
the power used on a wavelength of 200 metres, my 
aerial radiation being only 0-5 amperes. I am not 
sure if this is the first time that amateur communi- 
cation has been carried out between England and 
Italy, but I have not heard of such before, especially 
on this low power. 

The previous Sunday, January 6th, I was suc- 
cessful in carrying out two-way communication 
with XY situated in Geneva, Switzerland, under 
the same conditions as above. 

Sheffield. 


International Amateur 


L. A. K. Hatcoms, Capt. 
Operating 5 DN. 


Radio and Orchestral Works. 


To the Editor of THE WIRELESS WORLD AND 
Rapio Review. 

Sır, —When it comes to hearing orchestral music 
in a loud speaker or on a gramophone, I think 
what one misses is the effect of space. The sounds 
coming directly towards one from a point source 
do not quite re-present the wide sweep of the orches- 
tra. What we really require is some form of 
“stereoscopic ” sound. It is well known that we 
are able to judge direction of sound by its relative 
intensity on the two ears, and by turning to face 
the noise we unconsciously equalise it in them. 
This can be done consciously to locate an aeroplane 
in the sky. The head is swung until the sound 
appears directly in front, then the eyes are slowly 
swept vertically upwards and the aeroplane is 
discovered. For stereoscopic vision we require 
two eyes, which, having slightly separated view- 
points, perceive slightly differing views. Stereo- 
scopic photographs are made on this principle. 

Let us then try to produce ‘stereoscopic ” 
sound (the Greek is getting a bit distorted !) by 
having two spaced loud speakers. But if these are 
identical, only a pseudo-effect will be obtained. 
My suggestion is to place on the left a loud speaker 


resonant to low tones, corresponding to the left- 
hand instruments in an orchestra which are, on 
the whole, deeper toned, and on the right a speaker 
resonant to high tones. I haven’t any loud speakers 
myself with which to experiment, but perhaps 
some manufacturer’s laboratory staff would give 
it a trial and report on the result. It might be 
possible by having ‘‘ unmatched ”’ ear-phones to 
attain a similar result. - 
H. E. ADSHEAD. 


“ Blind Spots.” 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 

Sır, —Previous to reading the interesting article 
by Mr. Chapman on ‘“ Blind Spots and Fading 
of Signals ” in your issue of Novenber 7th, I had, in 
some unexplained way, missed the fact that with 
amateur co-operation the Radio Research Board 
was investigating the subject. 

I have been studying signal strengths for some 
time and in order to measure the comparative 
strengths I have used the shunted phone method. 
I attempted to “recalibrate ” my results to suit 
the R.R.B. standard, viz., RI—R9 and in doing 
so I find that owing to their adopting a standard in 
which R8 is “strong,” it is necessary for R9 to 
be extended to cover a very wide range. When the 
process was applied to my results I found that their 
true characteristics were entirely destroyed in some 
cases and much altered in others. The R.R.B. 
inform me that they ‘‘ cannot advise their observers 
generally to employ shunted phones” and my 
results are evidently of no interest to them. It is 
not feasible to scale my results down. 

It is not my intention to criticise this decision. 
My object in asking you to afford me space for this 
letter is the hope that anyone who would be willing 
to carry out synchronous experiments with me 
by means of shunted phones would be good enough 
to write to me and I will give them full particulars 
of my suggestions. The necessary additional 
apparatus need not cost more than a few shillings. 
The subject is full of interest. 

For reasons I need not go into here, I find 
6 p.m. to 7 p.m. the most suitable hour for 
experiments. 

(Mason) H. A. LITTLEDALE, 
The Rise, Streatley-on-Thames. 
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The Master Oscillator. 


To the Editor of THE WIRELESS WORLD AND 
Rapio ReEvIEw. 


Sir, —I was very interested in the article 
by Mr. W. James on the Master Oscillator. I 
have done a fair amount of work with this circuit 
recently, and I should like to make one or two 
comments. 


Too much cannot be said about the superiority 
of this circuit over any other (although the same 
overall efficiency cannot be obtained, due to the 
necessity of providing an extra valve), because of 
its great steadiness of note, and this is a point 
of very great importance in any but local work. 
It means getting a greater distance on a lower 
peower, and this makes up for the complications 
and extra valve. As regards the oscillator valve, 
I would warn anyone trying this not to use too 
small a valve. A receiving valve must be hard 
pressed to supply a 10-watt set with any ease, 
and nothing less than a 50-watt valve should be 
used for a 250 watter. I know it is quite possible 
to use a valve of very low capacity when everything 
is got just so, but it is far more satisfactory to use a 
larger valve and then to cut down the filament 
current to a minimum when all is adjusted correctly. 
This is very economical in valve expense in the 
long run,and saves an enormous time in adjustments. 
I was recently trying to oscillate an 0-250 with an 
A.T.25, but it seemed impossible to get the larger 
valve to ite full output without an absurd amount 
of fiddling about. (If plenty of meters are available 
this trouble does not arise, but few of us have any 
to spare.) I found it possible to get excellent 
results ultimately, but rapid wave changing was 
impossible. While a friend was not looking, I 
borrowed his 200 watter, and in five minutes 
I had the set so that I could get any wave over a 
band of 150 metres in a few moments with an 
enormous ra of power inputs as desired. Il 
found that once I had it adjusted I could cut the 
filament voltage from 11 to 7 with the same results, 
and on 7 volts the valve is almost everlasting. 
It can easily be seen from an investigation of the 
curves, etc., that the A.T.25 would have to be 
worked at its full capacity—or near it—to oscillate 
the other on full power, and this means a high 
anode voltage—so high that the valve was in 
danger from sparking over between the pins. 
I speak from bitter experience, as I have had 
tw6 casualties! In the other case the same anode 
voltage could be safely used. If it is necessary 
to use a lower anode voltaye, the simplest way is 
to use a series resistance in the circuit of a suitable 
value which can easily be determined. The 
r.f. choke could be made of resistance wire. 


The other point I should like to mention is the 
oscillator circuit. I would like to suggest it would 
be more suitable to use, say, a tuned-grid circuit 
reaction coil or *‘ reversed feed back.” It will be 
found that on observing meters in the Hartley 
circuit when altering the tuning condenser one 
gets points of good output and powerful oscillations, 
and other points of none. If a circuit is used in 
which variation of wavelength does not radically 
alter the output, the operation of the set is very 
greatly simplified. I found much of my trouble 
vanished on using the circuit shown below. 


THE WIRELESS WORLD AND RADIO REVIEW 


541 


_ The plate grid coupling is not in any way critical, 
in fact it is not necessary in many cases. This was 
of the greatest assistance to me immediately in 
tuning to any particular wave in a few moments. 


Circuit employed by Mr. Hogg for short-wave 
transmission. 


I hope this letter will interest your readers, and 
that you will pardon its length. 


FREDERIC L. Hoce, 
2 SH. 
Highgate, N.6. 
December 29th, 1923. 


AN HISTORIC BELL. 


On Tuesday mornings during January, under the 
auspices of the New York State Museum, the 
broadcasting station WHAZ at Troy, N.Y., trans- 
mitted the tones of the identical bell used by 
Professor Joseph Henry in his original experiments 
with electro-magnets in 1831. This bell, which 
was kept by Dr. Phillip Ten Eyck, an assistant of 
the Professor, is now the property of the New York 
State Museum. 


It was while a Professor in the Albany Academy 
in 1831, that Professor Joseph Henry invented an 
electro-magnet by which he was able to transmit 
signals to a distance, and it is interesting to reflect 
that on this experiment are largely based the 
inventions which have rendered it possible to 
broadcast the ringing of the Professor’s bell round 
the world. 


During the present month the bell has been rung 
at WHAZ on Tuesday mornings at about 3 a.m. 
(G.M.T.), and broadcast on 380 metres. Reports 
from readers who happen to have heard this 
remarkable transmission will be welcomed. 
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Calcutta Hears 2 LO. 
News of the reception of London broadcasting 
in Caleutta was contained in a recent message 
from the Daily Telegraph correspondent in that 
city. | 
This remarkable feat, it appears, was accomplished 
accidentally on January 5th by the secretary of 
the Radio Club of Bengal, who, with a number of 
enthusiastic colleagues, was experimenting with a 
two-valve set. On the first occasion of tuning-in, 
a man’s voice was heard saying, ‘‘ Hello, everybody. 
Mr. Frazer (or Fisher), will now—.” Here the 
message ended abruptly. For several hours no 
further success was ob- 
tained, but on the fol- 
lowing day, with a 


ee Seneseraree 


OUR PRECOCIOUS AMATEURS. 


Laaerberg, where the messages are automatically 
relayed to the Central Office at Renngass 14, Vienna. 
Transmission from Vienna is carried on through the 
Deutsch-Altenburg station, and messages for Great. 
Britain are received at the Brentwood Station, 
and automatically relayed to Radio House. 

A wireless service between Vienna and Berlin 
has also been opened, and the operations of the 
Austrian station will in time be extended to place 
Vienna in wireless communication with all the 
principal European cities. 


A New French Radio Development. 
Thursday, January 

17th, saw the establish- 

ment of direct wireless 


five-valve receiver, the- 
experimenters once more 
succeeded in tuning-in 
the carrier wave. Male 
voices, with organ ac- 
companiment, were then 
heard—a particularly 
interesting result in view 
of the fact that on the 
day in question London 
was broadcasting a ser- 
vice from St. Martin's- 
in-the- Fields. 

On the following days 
further items were re- 
ceived, the best of which 
was a violin solo. A lady 
contralto was also heard, 
though most of her words 
were rendered indis- 
tinguishable by atmos- 
pherics. While there is 
no claim that these ex- 
periments yielded any- 
thing like perfection, it 
is confidently believed 
that future attempts 
will produce really satisfactory results. 


| 


London-Vienna Wireless Service Opened. 

A wireless telegraph service between England 
and Austria was officially inaugurated on Saturday, 
January 12th, when several telegrams of congratu- 
lation passed between the two countries. The 
service is operated by Marconis Wireless Telegraph 
Company, in conjunction with the Austrian Marconi 
Company. 

This is a direct and continuous duplex service, 
transmission passing from Radio House, London, 
through the Marconi station at Ongar, Essex, to 


Moved by recent amateur successes with home- 
made gear, our cartoonist indulges his prophetic 
instincts. 


communication between 
France and Indo-China. 

This step marks the 
materialisation of œa 
scheme which was inter- 
rupted by the war. Until 
recently, the international 
cables serving Indo-China 
have been in foreign 
hands, and for the pur- 
pose of communicating 
with her colony in the 
Far East, France has 
been dependent on other 
nations. To overcome 
the inconvenience and 
possible danger of this 
arrangement, the present. 
scheme was initiated by 
France several years ago 
and the construction of 
a high power wireless 
station at Saigon was 
decided upon. 

The station at Saigon, 
now completed, communi- 
cates with Bordeaux, 
6.250 miles away. Besides being employed on 
national propaganda work, the new station is to 
form one of a network of stations on French and 
foreign territory for the purpose of carrying on a 
commercial service. 


Wireless Weather Reports in the Atlantic. 

The establishment of two floating broadcasting 
stations to cover the North Atlantic sea routes is 
a proposal put forward by the United States 
Weather Bureau. The main objects of these 
broadcasting stations would be to assist navigation 
and to increase the comfort of passengers. Weather 
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observations received from various vessels on the 
routes would be transmitted for the benefit of 
mariners, and efficient forecasters’ aboard the 
broadcasting ships would also prepare their own 
observations for transmission in the same manner. 


Amateur Transatlantic Telephony. 

To Mr. Lewis T. Dixon (2 XZ), of Heythorp 
Street, Southfields, belongs the distinction of being 
the first amateur to bridge the Atlantic by radio- 
telephony. 

According to a report received, Mr. Dixon's 
station, transmitting pianoforte music on December 
28th, was heard by Mr. M. Allen White, of Kansas 
City, Missouri, about 4,500 miles distant. 
receiver was a home-made 9-valve set. On identi- 
fying 2 XZ, Mr. White immediately wrote asking 
for a confirmation of the transmission, Mr. Dixon 
replying by cable. | 

2 XZ employs ten watts, and on December 28th 
was transmitting to (5 OX) at Putney, on a wave- 
length of 195 metres. Interviewed by a Press 
representative, Mr. Dixon said that the night was 
an excellent one for long distance work, and a 
friend in London had commented on the excep- 
tional strength of his transmission on the night in 
question. 


Religion by Wireless. 

Mr. J. C. W. Reith, Managing Director of the 
British Broadcasting Company, contributes a 
thought- -provoking article on the subject of broad- 
casting and’the Church in the January llth issue 
of The Guardian. 

In replying to certain criticisms which have been 
levelled at the B.B.C. for * thrusting religion upon 
listeners-in,” Mr. Reith states that the Company 
has received hundreds of communications in the 
most appreciative and almost pathetic vein from 
invalids and the aged, to whom the broadcasting of 
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hymns and religious addresses has brought consola +- 
tion long denied them. | 
More Amateur Transatlantic Working. | 
A further success in two-way working across the 
Atlantic is recorded by Mr. J. A. Partridge (2 KF), 
whose previous exploits in this direction were 
described in The Wireless World and Radio Review 
of December 27th. > 
At 5.30 a.m. on January 14th, Mr. Partridge | 
established communication with 3 XAQ, situated 
at Washington D.C. . Two messages were handled 
each way, the signals being strong on both sides.. _ 
The usual call sign of the American station is | 
3 ALN, but the first-mentioned has been allotted 
for 100-metre working. We understand that all 
American amateurs licensed for 100 to 150-metre 
working have been given new call signs, all 
commencing with * X.” 
2 KF also reports two-way working with Italian 
ACD at Bologna, on the evening of January 14th. 


On the mornings of January 13th and 14th, 
Mr. Gerald Marcuse (2 NM) of Caterham, Surrey, 
established communication with’’2 “BSC,' New 
York, and 1 BQ, Halifax. ; 

The Holweck Transmitting Valve. , ; 

Readers of our article on the Holweck. valve 
(Wireless World, January 9th), will be interested 
to learn that the Holweck pump, used in con- 
junction with the new valve, is manufactured in 
this country by the Mullard Radio Valve Co., Ltd. 
Photographs and a diagram of the Holweck valve 
and pump accompani:d the article above referred to. 
Relay Broadcasting Station to Edinburgh. 

According to The Scotsman the town clerk 
of Edinburgh has received a letter from the B.B.C. 
stating that the Company will establish a relay 
broadcasting station in Edinburgh at the earliest 
possible date. 


A WELL-EQUIPPED TRANSMITTER AND RECEIVER. 


These photographs depict the ex perimental station 2 IL, owned by Mr. H. R. Goodall of Bassett, Southampton. 
A single phase motor, dynamo and switchboard for charging accumulators are seen on the left, while in the 


centre of the left-hand illustration are the grid control and choke control transmitters. 


The right-hand picture 


shows the receiving gear, with transformer and rectifying valves on the extreme right: 
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Pittsburg-Manchester Relay Broadcasting. 


Wishing to correct a possible impression that 
may have been gathered from certain statements 
made to the Press that KDKA has not been making 
special efforts to be heard in Great Britain, the 
Westinghouse Company of Pittsburg has sent a 
cablegram to the Metropolitan-Vickers Company, 
assuring them of the American station’s co- 
operation. 

On Saturday, January 5th, the entire evening 
performance from Pittsburg was re-radiated from 
2AC. As a result a large number of letters has 
been received by the Metropolitan- Vickers Company 
from listeners in all parts of the British Isles, 
France, Belgium, Switzerland and Scandinavia, 
commenting on the surprisingly good quality of the 
re-radiation. One correspondent in London even 
went so far as to declare that the quality was as 
good as, if not better, than he had experienced a 
fortnight previously when listening in Pittsburg 
iteelf to KDKA; 


The Multiphone Connector. 


A useful device is shown in the accompanying 
illustration, its purpose being to permit the 
combination of several sets of telephones with a 


single pair of terminals. A multiphone connector 
is screwed on each terminal, the telephone leads 
being secured in the holes shown. The manu- 
facturers are Messrs. The Multiphone Terminal Co., 
of 21, Great Russell Street, London, W.C.1. 


‘* The Fortieth Milestone.’’ 


The above forms the title of a singularly attractive 
brochure produced by the Western Electric 
Company, Limited. ‘The Fortieth Milestone ” 
presents a record of forty years’ achievement in 
the advancement of International Communication, 
a record of which any organisation might well be 
proud. Excellently printed on art paper and 
lavishly illustrated, the book covers the period 
from the pioneer work of Alexander Graham Bell 
in 1876 to the termination of the Great War, which 
saw the development of the Western Electric 
Company's wonderfully efficient submarine detector. 
It is impossible in a paragraph to give more than 
the barest summary of the contents of this fascinat- 
ing history book. but some idea of the scope of 
the Company's activities is afforded by a glance 
at the section headings. After a description 
of the growth of manual telephone working, the 
Various types of automatic telephone are touched 
upon. The Company's Multiplex printing telegraph 
system is next described, and the reader is then 
given an extremely interesting account of telegraph 
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and power cable operation. Then follows the 
largeet and most absorbing section in the brochure, 
covering the development of the thermionic valve 
and its vital influence on radio. The history 
concludes with a record of the Western Electric 
Company’s contributions to the naval conduct 
of the war. 


A New Directory. 


All connected with the wireless industry will 
learn with interest that Kelly’s Directories, Limited, 
are publishing an entirely new directory devoted 
exclusively to the Electrical Industry, Wireless and 
Allied Trades. The first edition of this book, 
which will be published shortly, price 30s., post free, 
will contain an extensive list of proprietary articles 
and trade names ESR England, Scotland 
and Wales. 


Secret Wireless Communication ? 


A new system of wireless communication, 
claiming to secure complete secrecy in transmission 
and reception, is being championed in Chicago. 

Known as the “Dunmore” relay, the new 
machine is said to transmute wireless impulses 
into a specially devised telegraphic code which can 
be decoded only by means of certain apparatus at 
the receiving end, where messages are transcribed 
on an ordinary printing ticker. 


S.O.S. Messages. 

It is intimated by the Board of Trade that if 
a vessel in distress sends a call for assistance as a 
private message, and no general distress message 
is sent out, the authorities concerned will be unable 
to render assistance or take steps to make the need 
generally known. 

It is therefore essential that a shipmaster should 
in such circumstances send out a general distress 
message, even although he is sending a private 
message shortly before or after. 


Wireless Rent in Liverpool. 


Broadcast listeners residing in the Liverpool 
Corporation dwellings will in future be required to 
pay an annual rent of Is. in respect of wireless 
apparatus on the premises. The apparatus, it is 
stated, must satisfy the demands of the Director of 
Housing. It seems unlikely, however, that tenants 
will be satisfied by this questionable imposition on 
the part of their landlords. 


American Broadcast Reception in South 
Africa. 


We have received an interesting communication 
from Mr.: S. W. Watson, Physics Lecturer at 
Grahamstown, South Africa, recounting his 
experiences in the reception of American broadcast 
transmissions. As early as May of last year 
Mr. Watson heard music and speech from the 
U.S., and he claims to be the first amateur in 
South Africa to have performed the feat. 

A four-valve home-made set is employed with 
2 H.F., and our correspondent states that except 
when atmospherics are troublesome, he can 
invariably tune-in from two to eight American 
stations in the early hours of the morning. 
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[Courtesy Western Electric Co. 


Valve amplifying equipment such as is now 
generally used on trunk telephone circuits. 


Forthcoming Events. 


WEDNESDAY, JANUARY 23rd. 
of Great Britain. At 6 p.m. (Tea at 5.30). 
Institution of Electrical Engineers, Save 7 Place, W.C.2. 
dential Address. By Dr. W. H. Eccles, F.R.S. 
of Affiliated Societies. At 2 p.m. At the Institution 
of Electrical Engineers, rig Place, W.C.2. 
East Ham and District Radio Society. At C.A. Social Centre, 
Barking Road, E. Informal Meeting. 


At the 
Presi- 


North Wireless Club. At Shaftesbury Hall, Bowes 
Park, N.11. Lecture: “ Valves and their Characteristics.” 
By Mr. W. J. Jones, B.Sc., A.M.I.E.E. 

Clapham Park Wireless and Scientific Society. At 8 p.m. 67, 


Balham h Road. Testing Night. 
Edinburgh and Dis District Radio Society. At 8 p.m. 

cea Lecture : 

Mr. W. Winkler. 


THURSDAY, JANUARY 24th. 
Liverpool Wireless Society. At 7. 30 p.m. At Liverpool Royal 
Institution, Colquhitt Street. Annual General Meeting. 
FRIDAY, JANUARY 25th. 
and District Radio Association. At Gladstone Hall, 
New Cross Road. Lecturer from the South London League of 
Radio Societies. 


At 117, George 


‘Electrical Measuring Instruments.” By 


MONDAY, JANUARY 28th. 
Radio At 55, Fonnereau Road. 


Ipswich and Society. 
By Mr. F. J. Dyers. 


Lecture: “Detectors.” 
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Broadcasting. 


495 metres ; 
; 20 metres; NEWCASTLE 2 

400 metres; BOURNEMO 6 BM, 385, metres ; 

2 ZY, 375 metres `; LONDON 2 LA, 365 irei ; CARDIFF 5 WA, 
350 metres; SHEFFIELD (Relay from 2 LO), 303 metres. 
Bio 0 daily programmes. (Weekdays ys, 11.30 to 139° f 

4 oaly), 3.30 to 4.30 p.m., 4 30 p m., 5 to 10.30 p.m. Sundays, 

LO only), 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 to § p.m., 

by 30 to 10.30 p.m. 


FRANCE. 


ANIS aoe Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
PE rmes orecasts ; 10.5 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time Signal and Weather Forecast ; 12.0 noon, Live- 
stock prices ; 3-40 p.m. (Saturday excepted) ; Financial report, 
5.30 p.m. (Saturday excepted) Bourse Closing ’Prices ; 6.10 p.m. 

Concert or Address ; 7 p.m., Weather Forecast ; 7.30 p.m. (Sund ay), 
Concert and Address ; 10.10 p.m., General Weather Forecast. 


Francaise de Radiophonie Emissions 
1,780 metres. Daily, 12.30 p.m., Cotton Oil 
and Café Prices, News, Concert ; 1.45 p.m., First Bourse Report ; 
4.30 p.m., Bourse Closing Prices ; ; 4.45 p.m., Concert ; 5.45 p-m., 
News and Racing Results; 8.30 to 9.30 p.m., News; 9.10 p.m., 
Concert ; 10 p.m. to 10.45 p. m., Radio Dance Music. 


ea ” 


450 metres 


ECOLE SUPERIEURE des Postes et Télégraphes, 
.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to 10 p.m, 


uesday and Thursday), Tests (Music, etc.) ; 2.30 p.m. to 7.30 p.m. 
Saturday), Tests (Music, etc.). 


LYONS, YN, 3,100 metres. Daily, 9.45 a.m. to 10.15 a.m., 
Gramophone Records. l 
BELGIUM. 
BRUSSELS, BAV, 1,100 metres. 1 p.m. to 5.30 p.m., Meteoro- 
logical Forecast ; 9 p.m. (Tuesday), Concert. 
BRUSSELS (“ Radio Electrique °) 410 metres. Daily, 5 to 
6 p.m., 8.30 p.m, to 9.30 p.m., Concert. 
HOLLAND. 


THE HAGUE, PCGG. Temporarily suspended. 


THE HAGUE (Heussen ) PCUU, 1,070 
9.40 to 10.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., 
7.45 to 10 p.m. (Thursday), Concert. 


metres. 
Concert ; 


THE HAGUE (Velthuisen), PCKK, 1,070 metres. 8.40 to 
9.40 p.m. (Friday), Concert. 
IJMUIDEN agg spony PCMM, 1,050 metres. Saturday, 
8.40 to 9.40 p.m., Concert 
AMSTERDAM, PA 5, 1,100 metres (Irregular). 10 to rr a.m., 
Concert ; 5 to 6.30 p.m., Concert ; 8.10 to 9.10 p.m., Concert. 
DENMARK. 
r LYNGBY, OXE, 2,400 metres. 7 p.m. to 8 p.m., Concert 
(Sunday excepted). : 
GERMANY. 
), L.P., 4,000 metres. (Sunday), 


ro to 11 a.m., Music and Lecture ; 2,700 metres 11 a.m. to 12 noon, 
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
aig 11.30 a.m. to 12.30 p.m. , Music and Speech ; 4 to 4. 30 p.m., 


.m., Address 
(Thursday and 


EBERSWALDE, 2,930 metres. Daily, 12 to 1 
and Concert ; 7 to 8 p.m., Address and Concert ; 
Saturday), 5. 30 to 6.30 p.m., Concert. 


CZECHO-SLOVAKIA. 


PRAGUE, PRG, 1,800 metres. 7 a.m., 11 a.m. and 3 p.m., 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m., 
and ọ p.m., Concert. 


Prague), 1,000 metres. Daily, 6.20 p.m., 


KBEL (near Concert, 
Mrenea Report and News. 


SWITZERLAND. 
GENEVA, HB 1 (Radio Club de Genève). 


LAUSANNE, HB 2, 1,100 metres. Tuesda 
4 p-m., Concert; Monday, Wednesday, 
7 p.m., Concert. 


Temporarily suspended. 


, Thursday, Saturday, 
Tiday and Saturday, 


SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular). 
MADRID, PTT, 400 to 700 metres. 4 to 5 p.m., Tests. 


12 to 1 p.m., Tests. 
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ODD, 0 
verican : | L 
American Calls. 
9 AYX 
4 
BTT 2 
ALJ, 
a 
8 BCP, 
AERIAL. | 
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Sau po gi 
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gee ag 

Ba 

3 


American 
y 
AA, 
XL, 
2 ʻ 
CMP, 
CMP, 
CEI, 9 
BFM, 


FT, 1 
A, 6 F. 
AWE, 
UK, 1 
CWU 
AN INCONSPICUOUS FRAME 


6 RR, 6 TM, 6 VT, 2 ABR, 


To facilitate the mounting and use of a frame aerial, 


particularly for broadcast reception, the frame may 
with advantage be built as an integral part of the table 


which is used to accommodate the receiving equipment. 
(Patent No. 195310 by P. Hemardinquer, Paris.) 
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WIRELESS TIME SIGNALS. 


ALTERATIONS RECENTLY INTRODUCED. 


N The Wireless World and Radio Review 

of August 8th last it was stated that 

preparations were being made to alter 

the method of transmitting vernier 
time signals in France with a view to 
eliminating the risk of these signals being 
` Impaired by atmospheric disturbance. 

The new method has now been introduced. 
The signals are transmitted from Paris (Eiffel 
Tower), Lafayette (Bordeaux) and Lyons, 
and the times and procedure are as follows :— 
PaRIS (EIFFEL TOWER). 

Times of transmission, 1000 and 2200 
G.M.T. Wavelength 2,600 metres, spark. 

The signals consist of the transmission 
of 300 dots (representing the beats of a clock), 
except that Nos. 60 and 61, 120 and 121, 
180 and 181, and 240 and 241 are omitted 
and replaced by a dash of nearly one second’s 
duration, or the equivalent of two beats 
(or dots). The interval between successive 
dots represents one beat of a clock adjusted 
to beat 50 times in 49 seconds (Sidereal time). 

The procedure is as follows :— 


0958 (A series of trial e e e e e o ee for 
2158 f nearly one minute. 
0959 | = o == o == memem for nearly 


one minute. 
i Te Beats Nos. I, 2, 3, etc., 
2205 f to 59. A dash, the begin- 
ning of which coincides with 
No. 6o dot and the end with 
No. 6r. Beats Nos. 62, 63, 64, 
etc., to 119. A dash as before, 
coinciding with dots Nos. 120 
and 121. Beats Nos. 122 to 300 
in the same manner, replacing 
Nos. 180 and 181 and 240 and 
24I with a dash. 


2159 
IO00O0 
2200 


Each dot = sec, Sidereal time (= 44 sec. 
mean time nearly). The comparative 
numbers giving the exact times of the first 
and last dots are transmitted the same day 
immediately before the commencement of 
the ordinary time signals at 1045 and 2245 :— 
“Temps Sidéral’’ followed by two groups 
of six figures sent three times. The first 
two figures in each group represent the 


minutes, the second two the seconds, and 

the third two decimals of a second. Hours 

are omitted. 

LAFAYETTE (BORDEAUX). 

Time of transmission 2000 G.M.T. Wave- 
length, 18,940 metres C.W. 

1955 URSI de LY followed by the exact 

wavelength and character of the emis- 

sions to be used. 

A series of trial e e e e e e o fornearly 

one minute. 

-= è =o = =o mom CtC., followed 

by call sign LY æo e o= (silent 

interval) Temps Sidéral. 

2000 A series of 300 beats in exactly the 
same manner as those given by Eiffel 
Tower (see above). 

The comparative numbers giving the 
exact times of the first and last dots are trans- 
mitted at 2115 G.M.T. in the same manner 
as for Eiffel Tower. 

Lyons. 

Time of transmission 0800 G.M.T. Wave- 
length 15,500 metres C.W. 

0757 A series of triale e e e e e e for nearly 
one minute. 

0758 = © a= ọ =m = o == o =æ CIC., followed 
by call sign YN me o o= (silent 
interval) Temps Sideéral. 

o800 A series of 300 beats in exactly the 
Same manner as those given by Eiffel 
Tower (see above). 

The comparative numbers are as for the 
Eiffel Tower signals and are transmitted at 


ogoo G.M.T. 


1957 
1958 


(Courtesy General Electric Co., Ltd.) 


A reliable type of earthing clip. The screws force 

the metal plates apart, causing the wire to bind 

tightly on the pipe, whilst the under face of the clip 
makes good contact. 
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SOCIETIES | 


Particulars of Membership of any Society can be obtained on application to the Secretary. 
. Societies marked with an asterisk are affiliated to the Radio Society of Great Britain. 


Chesterfield and District Radio Society.* 

On January gth a wireless demonstra- 
tion was given with a three-valve set 
provided by one of the members. Clear 
reception was obtained using a magnetic 
relay and Brown and <Amplion loud 
speakers. A series of constructional 
evenings has been arranged during 
which various circuits will be compared. 

Hon. Sec., A. F. N. Wood, 15, Spital 
Lane, Chesterfield. 


North Middlesex Wireless Club.* 

The President of the Club, Mr. A. G. 
Arthur, addressed the members on 
Janfary gth. The President, who has 
the gift of holding an audience, recalled 
the fact that the North Middlesex 
Wireless Club was one of the first wireless 
«clubs to be formed, and that he had written 
a history of the Club, which he had been 
asked to read. This history, which was 
couched in humorous vein reminisceut 
of the Books of Artemas, dealt with some 
of the vicissitudes through which the 
Club has passed since its foundation 
before the war. 

The President’s paper was followed by 
a discussion opened by Mr. L. C. Holton 
on the most efficient way of loading a 
receiver designed only to receive '' Broad- 
cast” wavelengths, so that Paris and 
other long-wave stations could be received. 

Mr. W. Gartland described some 
modifications of the popular double 
maguification circuit which he had 
devised and found to be improvements 
on the original circuit. Three new 
inembers were elected. 

Hon. Sec., H. A. Green, 100, Pellatt 
Grove, Wood Green, N.22. 


Huddersfield Radio Society.* 

Great interest was aroused in a lecture 
and demonstration given on January Sth 
by Messrs. J. L. Goss and J. T. Thornton, 
who dealt with the subjects of inductance 
and capacity. 

After speaking of the inductive in- 
fluence of two parallel wires, Mr. Goss 
proceeded to describe the induction 
effects of coils, concluding with remarks 
on capacity in relation to aerials, Experi- 
ments dealing with each subject were 
carried out by Mr. Thornton, with the 
aid of a few simple pieces of apparatus. 

A lecture on “ Interference and How 
to Avoid It,” is being arranged and it is 
hoped that there will be a large andicuce 
on this occasion. 

Hon. Sec., C. Dyson, 14, John William 
Street, Huddersfield, 


West London Wireless and Experimenta 
Association. * 

A programme has been arranged for 
the new session and many members 
are busy in the construction of the 
-Association's new set. At the first 
meeting of the new year, held on January 
sth, the youngest member, Mr. Sydney 


Jones, read a paper on “ Loud Speakers ° 


and their Construction,” and great 
credit is due to him for the manner in 
which he delivered it. 

Particulars of membership will be 
gladly furnished by the on. Sec., 
Horace W. Cotton, 19, Bushey Road, 
Hayes, Middlesex. 


- Northampton and District Amateur Radio 
Society.” 


The Society met in the new club- 
room over the County Café, The Drapery, 
on January 7th, much. satisfaction being 
expressed regarding the new premises. 

Mr. J. E. Webster, of the Premier 
Accumulator Co., gave an instructive 
lecture on the subject of accumulators, 
dealing with both their manufacture and 
their = maintenance, and 
numerous specimens. 

At the Annual General Mecting of the 
Society, held in December, it was agreed 
that the fees of membership should be 
as follows: Entrance fee, 2s. 6d.; 
annual subscription, 5s.; Juniors, 2s. 6d. 

Asst. Hon. Sec., M. Hipwell, Governor’s 
House, Campbell Square, Northampton. 


Wireless and Experimental Association.* 

Members of the Association had the 
pleasure on January gth of listening to an 
illuminating and racy lecture by Capt. 
P.» P. Eckemley, the Engineer-in-Chief 
of the British Broadcasting Company. 
© The members were enlightened on 
many of the difficulties of broadcasting, 
and as an outcome it was resolved to assist 
the B.B.C. by educating the public in 
the use and abuse of reactive receiving 
circuits. 

Capt. Eckersley promised to be the 
Association's Guest of Honour at their 
dinner on January 26th. 

Hon. Sec., Geo. Sutton, 18, Melford 
Road, S.E.22. 

Kensington Radio Society.* 

The Annual General Meeting was held 
at 2, Penywern Road, Earl’s Court, on 
Thursday, January 3rd, at 8.30 p.m. 

The Hon. Treasurer's report aud balance 
sheets were submitted and approved, 
and also the Hon. Secretary’s report. 
In order to retain the services of Dr. 
(cordon Wilson as Chairman for the en- 
suing year, the President, Mr. J. H. 
Reeves, proposed that the rules be 
waived in his favour. This was unani- 
musty agreed to. 

The following were — elected :— 
President, Mr. J. H. Reeves: Chairman, 
Dr. Gordon Wilson; Hon. Auditor, 
Mr. E. Griffiths; Hon. Treasurer, Mr. 
M. Child; Hon. Secretary, Mr. J. Murchie. 

Mr. Macmillan demonstrated on the 
Club aerial and explained the construction 
of a 6-valve receiver (dull critter), 
in which were incorporated 2 H.F. 
valves, once rectifier and three low fre- 
quency resistance coupled valves. A 
general discussion followed on the best 


exhibiting 


_ Values to use for the resistances and the 
value of grid bias and high tension supply. 
The Hon. Secretary would again remind 
members (and those wishing to become 
inembers) that informal meetings are 
held on the third Thursday of each month 
at 8 p.m. 
Han. Sec., John Murchie, 33, Elm Bank 
Gardens, Barnes, S.W. 


Hackney. and District Radio Society.* 

On January roth Mr. G. A. V. Sowter, 
B.Sc., demonstrated his one-valve_port- 
able receiver, which is contained in a 
small attach case, and weighs 4 lbs., 
including batteries. Seven circuits are 
available from crystal to dual amplifica- 
tion, the latter giving sufficient volume 
to work a small loud speaker. Much 
interest was evinced by members, many 
of whom took copies of the circuit and 
lay out. The set is ideal for picnics 
and parties. 

Hon. Sec., Chas. C. Phillips, 57, High- 
field Avenue, Golders Green, N.W.r1. 


Golders Green Radio a 

An interesting lecture was delivered 
by Mr. P. Harris, a Vice-President of the 
Society, on Wednesday, January 2nd, 
when, with a makeshift indoor aerial 
and no actual carth, the lecturer obtained 
music and speech from 2LO on a loud 
speaker. 

The evening marked an interesting 
event in the history of the Society, it 
being the occasion of meeting for the 
first time in the new headquarters, The 
Club House, Willifield Green, N.W.11. 

Visitors (ladies and gentlemen) are 

cordially invited to attend the ordinary 
meetings, held at 8 p.m. on the first and 
third Wednesday in the month. Great 
enthusiasm is shown in the Morse class, 
which meets every Wednesday. 
. Particulars of membership, etc., are 
obtainable from the Hon. Sec., W. J. T. 
Crewe, ‘' The Dawn,” trr, Prince's 
Park Avenue, Golders Green, N.W.11. 


Bournville Radio Society. 

On Tuesday, December 4th, 1923, the 
meeting took the form of a “ working 
night ™ when the Society’s set was 
demonstrated with satisfactory results. 
lt is proposed to purchase a loud speaker 
without delay, and with the set recently 
acquired, added interest will be introduced 
at future meetings. 

There are, doubtless, employecs of the 
‘firm who are not Radio Society members, 
but who desire information regarding 
the construction or purchasi ag of receiving 
apparatus. The Radio Society extends 
to such a cordial invitation to attend 
the meetings, which are held on altemate 
Tuesday evenings in the Clerks’ Dining- 
room at 7.15 p.m. 

Asst. Hon. Sec., H. Wightman, co, 
Cadbury Bros., Ltd., Bournsille, 
Hinningham. 
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I. All questions are answered through the post. 


is published. 


A selection of those of general interesi 


2. Not more than four questions may be sent in at any one time. 


3. Every question should be accompanied by a postal order for 1/-, or 3/6 for four questions, 
and by a coupon taken from the current issue. 


4. Alternatively, advantage may be taken of our free service by using the free coupon. 


This 


appears in the first issue of each month, and ts valid during the current week only. 


‘*H.M.S.R.’’ (Waterfoot) gives a sketch of 
a seven-valve panel carrying numerous parts, and 
asks for a circuit diagram. 


The arrangement shown in Fig. 1 is probably 
the best for your purpose. An additional filament 
rheostat on the first L.F. valve would, however, 
be an advantage, as it is not good practice to light 
more than two valves through any one resistance. 


‘* A.E.H.’’ (Willesden) gives a diagram of a 
crystal set and asks (1) For dimensions of the A.T.I. 
(2) For the capacity of the tuning condenser required 
and whether the diagram is correct. (3) Wavelength 
range of set using an aerial 20 ft. high and 30 ft. long. 
(4) Whether basket coils may be used. 


(1) The size of former for the A.T.I. depends 
upon the wavelength range required. A coil 4°’ 
in diameter and 6” long, wound with Nos. 20 or 
22 S.W.G. D.C.C. wire and with tappings at every 
fifteen turns would be useful. As a tuning con- 
denser is used, the fine tappings and switch may be 
dispensed with. (2) A corrected diagram giving the 


values of condensers required is given in Fig. 2. 
(3) The set should give a wavelength range of 
approximately 300 to 1,000 metres. (4) Basket 


coils could be used in this circuit; they would 
cylindrical coil 


replace the tapped mentioned 


ahpve. 


— 
- Á 
- — 
— 


Fig. 2. “AEH.” (Willesden). Connections 
for @ simple crystal receiver. 


Fig. 1. “HMSR?’ (Waterfoot). A receiver with three stages of untuned H.F. amplification, detector, 
and three note magnifers. 
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“SI” (N.W.10) has constructed a receiver 
according to circuit No. 47 of “The Amateur's 
Book of Wireless Circuits; and asks (1) For an 
explanation of the fact that in his receiver loudest 
signals are obtained in the “stand-by” position. 
(2) For a diagram of a four-valve set (1-v-2), the 


VEO a.. 
ASS e; a 


Fig. 3. “ S.I?’ (N.W.10). 


magnifiers. 


H.F. valve to be either transformer or resistance- 
capacity coupled, and with switches provided to cut 
out valves, reverse reaction coil, etc. 

(1) In all probability the secondary coil is too 
large or too small, and cannot therefore be tuned 
to resonance with the aerial circuit. (2) The 
diagram is shown in Fig. 3. To change from trans- 


R 


Fig 4. * RW.’ (Bristol), 
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former to resistance-capacity coupling you might 
use a plug-in, unit similar to that described in the 
article on “ A Five-Valve Receiver ” in the issue 
of August 29th. The transformer tuning con- 
denser should be set at zero when using resistance 
capacity coupling. 


P, Os, 


A receiver with one stage of H.F. amplification, detector, and two note 
Alternative H.F. coupling ìs provided. 


“R.W.” (Bristol) asks for a circuit diagram 
of the three-valve unit receiver described in “ How 
to Build Amateur Valve Stations.” 


A circuit diagram corresponding with the wiring 
diagrams given in the above-mentioned handbook 
is given in Fig. 4. 


A receiver with one stage of H.F. (tuned transformer), detector and note 


meignifier, 
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SHORT WAVE RADIO TRANSMISSION. 


By Puiuir R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 


EFORE the transmission of short wave signals across the Atlantic was 

an accomplished fact, much doubt was cast upon the possibility of receiving 

such signals over so great a range, and the idea of carrying out tests of such 

; transmission was considered by many to be absurd. The events of the 
past two years, and of the past few weeks in particular, have demonstrated that 
not only is the idea of such signalling far from being ridiculous, but that communi- 
cation over such ranges and with such waves possesses a fair measure of rehability. 

Even when allowance is made for the removal of the atmospheric absorption 
effects at night it seems that the transmission is better than would at first sight 
be expected, and as was pointed out at a meeting of the Radio Society of Great 
Britain, at which last year’s Transatlantic Tests were being discussed, we have 
as yet no proof of the validity of the Austin transmission formula at these wave- 
lengths and ranges. It may therefore be quite possible that this formula is not 
a complete statement of all the factors affecting such transmissions. 

We have also to consider in connection with such transmissions, the efficiency 
of the aerial as a radiator of energy. At wavelengths of 180-200 metres, the radiation 
resistance of an average amateur’s aerial amounts usually to several ohms and in 
consequence the actual energy radiation may be considerable. The more the 
wavelength is reduced with a given aerial (provided that the aerial can be caused to 
oscillate at the shorter wavelengths) the greater becomes the radiation of energy, « 
since the radiation resistance rises at the sherter wavelengths. 

The amount of energy radiated from an aerial is J*R, where I is the current 
at the foot of the aerial and R, is the radiation resistance. The former quantity 
can of course be read with a suitable hot-wire or thermo-ammeter connected. in the 
aerial circuit (provided that the ammeter is a suitable one for use with the frequencies 
in question), while the latter is dependent upon the effective height of the aerial, 
and the wavelength in use. If h is the effective height of the aerial and A is the 
wavelength in use, the radiation resistance val be 


h 
R,=k( > 
Í À 


where Å is a constant depending to some extent upon the form of the aerial. Hence 
we see that for a given aerial where k will remain sensibly constant, the radiation 
resistance will increase inversely with the square of the wavelength. Thus reducing 
the wavelength of an aerial from about 212 to 150 metres will approximately double 
the radiation resistance—1.e., it will also double the radiation of energy for the 
same current in the aerial. 

This being the case it follows that the actual energy radiation from one of these 
short wave transmitters may be quite comparable with the energy radiation from a 
long-wave radio station using a very much greater number of kilowatts. 

Hence under night conditions, when the absorption seems to be small, the 
signal strength should be quite good, and comparable in fact with that from a long- 
wave higher powered station working over an equivalent range. 

The proper design of the aerial system and of the apparatus to radiate and to 
receive signals of these short wavelengths with the highest possible efficiency should 
still provide further material for extensive experiment and research—experiments 
which may conceivably lead to very useful and important results. Closely allied to 
such experiments is the investigation of the variations of such transmission over 
long distances under varying meteorological conditions and at different times of 
the day, and at different periods of the year. An investigation of this type naturally 
requires a considerable expenditure of time and effort to carry out effectively, but is 
necessary if a better understanding of the phenomena associated with such trans- 
missions is to be obtained. 
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CARNARVON'S 
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NEW AERIAL. 


The wireless station at Carnarvon is one of the most important links in 

Transatlantic commercial working. With a view to augmenting still further 

the efficiency of this powerful installation a new set of towers of unique 
design has recently been erected. 


URING the past few years we have 

heard a great deal about new high 

power stations which have been 

erected for long distance work, and 
these have embodied all the latest develop- 
ments of the science. It must not, however, 
be thought that on this account the older 
stations have been neglected or allowed to 
become obsolete. 

In spite of the fact that it is one of the 
earliest high power stations ever erected, 
the Marconi Wireless Station at Carnarvon 
still remains one of the most powerful in the 
world, and nothing is spared to ensure that 


Showing one of the new masts in process of 
erection. 


When finished the 
400-ft. mast is self-supporting, except for 
three substantial stays at a height of 320 ft. 


Nearing completion. 


it is kept up-to-date in all the latest improve- 


ments which may add usefully to its 
efficiency. 
During recent months an interesting 


addition has been made to this station, 
consisting of a very considerable elaboration 
and extension of the aerial system. The 
object being to enable a higher transmission 
speed to be maintained throughout the 
24 hours. To accommodate this extension 
of the aerial, six additional masts have been 


554 


“erected, each mast being 400 feet in height. 
The masts were designed by the Marconi 
Company and manufactured and erected by 
Messrs. Francis Morton of Birkenhead. 


The accompanying illustrations show these — 


masts in course of erection and as they now 
appear when complete. 

The new extension is inductively coupled 
to the former aerial system on the principle 
of the multiple tuned aerial. The masts are 
arranged in pairs and are triangular in 
section. Each mast is stayed by three stay 
wires at a height of 320 feet. 

To give an approximate idea of the 
structure it is interesting to note that the 
anchor blocks to which these stayed wires 
are brought weigh approximately 30 tons 
each. The masts themselves are of steel 
lattice construction. The aerial system con- 
sists of I2 wires supported by means of 
triatics, suspended between the pairs of 
masts. The aerial wire used is No. I gauge 
silicon bronze solid wire (considerably 
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A sketch uhich shows the general 
design of the mast and some details 
of construction, 
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A near view showing the method of 
raising the mast, section by section. 


thicker than the average pencil), and this 
wire has also been used to replace the old 
aerial, which was formerly composed of 
stranded wire. 


Transatlantic Broadcast 
Tests. 
DESCRIPTION OF APPARATUS USED. 


A ready response has been received to the 
invitation to those who were successful in 
the reception of American Broadcast trans- 
missions during the Tests to send in 
descriptions of the apparatus used. 

A large number of descriptions have yet 
to be judged before a decision can be 
arrived at as to which should receive the 
awards of {10 and £5. an 

The results will be published in our 
next issue. 


or 
Dı 
o 


January 30, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


A FOUR-VALVE DUAL NEUTRODYNE 
RECEIVER. 


By W. JAMES. 


N The Wireless World and Radio Review When the plug is inserted in the note 

of December 19th we described a five- magnifier jack, the filament is lighted, and the 

valve Neutrodyne receiver, consisting telephones joined in the plate circuit. 

of two stages of high frequency amplifi- The receiver follows the same general 
cation, detector, and two note magnifiers. lay-out as the one described in the earlier 
No switching arrangements were provided. article. A photograph of the complete 
The receiver described below has two stages instrument is given in Fig. 1. The three 
of high-frequency amplification, with the tuning condensers, 010005 microfarads, are 
first stage dualled, detector, and one stage of marked 1, 2 and 3. The first filament 
ordinary note magnification. Reaction resistance, 10, is connected in the filament 
effects are obtained by tuning the plate circuit of the note magnifier; the other 
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Fig. 1. Front view of the receiver in its box. The three tuning condensers are marked 1, 2 and 3. The 

filament resistances control the valves as follows : lst, 2nd and 3rd valves, Nos. 11, 12 and 13; 4th valve, No. 10. 

Jack 24 is associated with the detector valve, and jack 23 with the note magnifier. No. 7 is the reaction 
variometer knob. 


circuit of the detector valve with a vario- resistances (11, 12 and 13) are connected to 
meter. A jack is connected in the detector the first valve (combined H.F. and L.F.), 
valve plate circuit, and another is joined in the second valve (ordinary H.F.) and the 
the plate and filament circuits of the note third valve (detector). The left-hand jack 
magnifier. When the telephone plug is (23), is an Elwell jack, type D.F. It has six 
- pushed in the detector jack the telephones contacts altogether, but one of them is not 
are connected to the detector, and there is used. The right-hand jack (24) is an Elwell 
only the two stages of high frequency type S.C., and has three contacts, all of 
amplification and the detector in circuit. which are used. The small knob (7) in the 
The filament circuit of the note magnifier is middle, is fastened to the moving element of 
broken by the note magnifier jack springs. the reaction variometer. 
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Fig. 2. Rear view of the receiver with the case removed. The parts are labelled as follows : tuning condensers 

l, 2 and 3; high frequency transformers 4, 5 and 6; valve V, operates as a dual amplifier, V, as a high 

frequency amplifier, V, as detector and V, as a note magnifier; note magnifier transformer, 8 ; transformer 

in the dual circuit, 9; reaction variometer 7 ; detector valve jack 24; note magnifier jack 23 ; grid bias battery 
21; grid condenser and leak 15 and 14. 
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Fig. 3. Theoretical diagram of the receiver. The values of the components which are lettered the same in 

all diagrams are as follows : 1, 2 and 3, 0.0005 with vernier (Sterling Telephone & Electric Co.); 4, 5and 6 

transformers, see Fig. 7 ; 7, reaction variometer, 50 turns of No. 30 D.S.C. each winding ; 8, intervalve trans- 

former (Marconi Scientific Instrument Co.) :9, Pye, type No. 1 intervalve transformer (W. G. Pye & Co.): 

fixed condensers, 16 = 0.002 uF, 15 = 0.00025 uF, 17 and 19 = neutralising condensers, 18 = 0.005 pF, 

20 = 0.0002 uF, 22 = 0.002 uF; 21 = two dry El jack 24, Elwell, type S.C.; jack 23, Elwell, 
type D.F. 
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A baek view of the receiver is given in 
Fig. 2. The three tuning condensers, 1, 2 
and 3, will be noticed. On the ends of these 
condensers is mounted the high-frequency 
transformers, 4, 5 and 6. The first valve is 
marked V,, and close to it is the intervalve 
transformer 9, which is joined between the 
detector and this valve. The second valve 
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The aerial and earth terminals, which are 
those seen on the right-hand side of the 
connection strip (Fig. 2) are joined to the 
primary winding of the first high-frequency 
transformer. The next four terminals are 


connected to the four plate circuits, so that 
any voltage may be applied to these plate 
is the 


circuits. The seventh terminal 


Fig. 4. The wiring diagram. The upper panel is the ebonite front panel which carries the tuning condensers, 


filament resistances, jacks and reaction variometer. 


The lower panel is a wooden baseboard. 


The components 


and wiring are arranged as though the panel and board were laid out flat. The ebonite connection strip ts 
shown at the bottom. 


is V}, and the detector valve V}. Valve V, 
is the nete magnifier. It will be noticed the 
external connections are all made to the 
terminals carried by the connection strip. 
The face of the strip is level with the surface 
of the back of the box, so that the terminals 
stand out. 

The theoretical diagram (Fig. 3) will 
enable one to easily follow the connections. 


common negative connected to the high 
tension battery, and the eighth is connected 
to the negative of the filament heating 
battery. The last two terminals are joined 
to the filament circuits. The end terminal 
of all is connected to the filaments of valves 
V,, V and V,; the other terminal connects 
with the note magnifier. The reason for this 
is that it may be desired to use valves of the 


dull emitter type, such as the D.E.R. (2-volt 
filament) or the R-06 for the two H.F. stages, 
and detector, and an ordinary R type or 
power valve as the note magnifier. 

The arrangement of the parts and the 
wiring are shown in Fig. 4. The upper panel 
is the front ebonite’panel’of,the instrument, 
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THE FRONT PANEL. 

The front panel is of 5/16 in. ebonite, 24ins. 
long by 8 ins. wide, and is secured to the 
baseboard with brass brackets of the dimen- 
sions shown in Figs. 5 and 6. It carries the 
tuning condensers, filament resistances, jacks 
and reaction variometer. 


Fig. 5. Leading dimensions: The upper drawing is of the ebonite panel, the one beneath is of the baseboard. 
The terminal strip is at the bottom. 


and the lower panel is the wooden baseboard. 
The drawing is arranged as though the 
ebonite panel and wooden baseboard were 
laid flat in one plane. Fig. 5 gives the leading 
dimensions, and Fig. 6 an end view of the 
base with the panel and baseboard in position 
but with the end of the box removed. 


The variable condensers have a maxi- 
mum capacity of 0°0005 microfarads, and 
those used are manufactured by the 
Sterling Telephone and Electric: Co. They 
are fitted with a single plate adjustment 
for fine tuning. The plates are specially 
shaped to give a wavelength which: varies 
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directly with the setting of the dial. On 
the ends of these condensers are mounted 
the H.F. transformers. 
are constructed alike, and-each consists of 


Evi 
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Fig. 6. End view of the instrument with the end of 

the box removed. The baseboard is held to the panel 

with brass brackets. The terminal strip is fastened 
to the baseboard with the smaller brackets. 


two tubes ; the outer ones carry the second- 


ary windings and the inner ones carry the ` 


primary windings. The outer tubes are of 
ebonite, 34 ins. in diameter and 3 ins. long. 
The wall is about }in. thick. The inner 
tubes are of cardboard, 34 ins. in diameter. 
If it is found difficult to obtain tubes with 
these diameters, others of approximately 
this size may, of course, be used without 
affecting the results in any way, provided the 
difference in diameter of the two sets of tubes 
is not more than ŝin., and an appropriate 
adjustment is made to the number of turns. 
To fasten the transformers to the ends of the 
variable condensers remove the nuts from 
the ends of the side spindles of the condensers 
and screw on valve sockets. The valve 
sockets were reduced in length, as shown in 
Fig. 7, and threaded 4 B.A. The holes in the 
sockets are just the right size for threading. 
The distance between the sockets when 
screwed up tight is 2}in., and a hole was 
drilled in each end of the ebonite tubes, 
24ins. apart, to take the screwed ends of 
the sockets. The drawing of the trans- 
formers (Fig. 7) will make the construction 
clear. 
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The secondary windings consist of 70 
turns of No. 22 D.C.C. with a tapping at the 


The transformers 25th turn from the lower end. The primary 


windings are of 25 turns of No. 22 D.C.C., 
wound at the bottom end of the smaller 
tubes, so that when the primary is placed 
inside the secondary, the primary winding 
is covered by the portion of the secondary 
winding included between the end and the 
tapping. Both coils are wound in the same 
direction, and the connections in the diagrams 
are given for transformers wound in this 
way. The two lower ends of the transformer 
windings which are adjacent are labelled 
I.P. and I.S. It will be found convenient 
to solder the ends of the windings to tags 
held by No. 6or 8 B.A. screws passed through 
the uncovered ends of the ebonite tubes. 
The windings should of course be dried, 
and given a thin coat of shellac varnish. 
The top ends of the secondaries are connected 


Fig. 7. Dimensions of the high-frequency trans- 
Saiti and the method of mounting on the ends of 
the tuning condensers. 


to the contact of the fixed plates, and the 
bottom end to the moving plates. 

The condenser transformer units are 
mounted at an angle of about 55° with the 
vertical to prevent magnetic coupling. 


(To be concluded.) 
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LOUD SPEAKERS. 


By E. K. SANDEMAN, B.Sc. 


(Concluded from page 524 of previous issue). 


OTHER Factors BEARING ON FAITHFUL 
REPRODUCTION. 

_ Everyone is probably aware how the 

acoustics of a building can affect adversely 
the production of music or speech, though 
probably few are aware of the reasons under- 
lying this. They are various, but are almost 
entirely bound up in reflection from the walls 
and roof of the building. When the reflecting 
properties of the walls are sufficiently good, 
a sound wave may be reflected several times 
before it reaches the ear of the listener, and 
arriving just after the direct sound wave may 
so confuse matters as to make speech 
unintelligible or as to rob music of its 
character. Sucha condition tends to prolong 
any note in the building, and is spoken of as 
reverberation. A certain amount is bene- 
ficial, and actually essential, but the exact 
balance is not always easy to obtain. It is 
this “ balance” which gives music its 
required degree of “ brilliance.” 


In the case of speech reproduction with a - 


loud speaker we have two chances of rever- 
beration, one in the place where speech or 
music is being produced and the other in the 
place where it is being reproduced. This is 
a point which does not occur to everyone, 
and it immediately becomes evident that 
music which already contains sufficient 
brilliance and is suitable for reproduction in 
headphones, cannot be reproduced equally 
well on a loud speaker, which introduces the 
sound into a second reverberating space. 
It seems probable that in the future a balance 
will have to be struck between these two 
considerations. 
The exact position of the loud speaker and 
the listener in the room are also matters that 
~have not received their due share of atten- 
tion. This is a matter for experiment, and 
although general consideration of the laws of 
reflection may be a guide, no definite rule 
can be laid down for any specific case. 


VARIOUS TYPES OF LOUD SPEAKERS. 
There are now on the market for the 
reproduction of wireless broadcasting a large 


conversion of 


number of types of loud speakers operating 
on different principles. 

The conversion of electrical into acoustic 
energy may be regarded as occurring in two 
parts. There is, firstly, a conversion of 
electrical into mechanical energy, which is 
accomplished by means of the “ motor ” part 
of the loud speaker, and, secondly, the 
mechanical energy into 
acoustic energy, which is, in general, accom- 
plished by means of a diaphragm. A horn 
is sometimes employed to effect a tapering 
of acoustic impedance from the diaphragm 
to the open air. 

(The acoustic impedance of air is measured 
in abohms, which have the dimensions of 
dyne-seconds per centimetre, and actually is 
the ratio between the maximum excess 
pressure and maximum velocity of displace- 
ment of the air particles at a point). 

There are various types of “ motor ” on the 
market, varying from the common telephone 
receiver to a device consisting of a coil 
energised by speech currents and situated 
in a strong magnetic field, this last demon- 
strating most clearly a justification of the 
term ‘‘ motor,” adopted above. 

In constructing these motors there are 
two chief objects to be attained. Firstly the 
loud speaker must be reasonably efficient, 
and, secondly, the moving parts must be as 
light as possible to avoid the effect of 
resonance. Actually, of course, lightness of 
moving parts makes for efficiency, since the 
mechanical impedance to movement for 
light objects is obviously less than that for 
heavy objects. Efficiency can be further 
obtained by designing all magnetic circuits 
to have a minimum reluctance, reducing all 
air gaps in magnetic paths to a minimum, 
and by a careful designing of all coils with a 
view to keeping resistance and self-capacity 
as small as possible. 

The loud-speaking receiver in which these 
details of motor construction have been 
most fully realised is that shown in Fig. 5, 
and whose impedance curve is shown in 
Fig. 1A. The freedom from resonance is 
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most marked. The actual details of con- 
struction are worthy of note, since consider- 
able ingenuity has been adopted in reducing 
the mass of moving parts to a minimum. 
A small armature pivotted at its centre 1s 
situated between two pole pieces so that 
both its ends are capable of being attracted 
by the poles. An energising coil which 
surrounds the armature, but does not move 
with it, causes the polarity and strength of 
magnetism in the armature to vary propro- 
tionally to the speech currents flowing 
through the coil, and so causes mechanical 
forces to be developed by the armature, 
which are transferred to a diaphragm by 
means of a short connecting rod. 

This diaphragm is corrugated concentric- 
ally to give it additional strength and to 
prevent the possibility of _nodal points 
occurring, the effect of the corrugations 
being to make the diaphragm effectively 
a cone. 

The horn of this loud speaker is of logar- 
athmic contour, that is to say the area of 
cross section increases by equal percentages 
for equal increases in distance measured 
along the axis of the horn. | 

This particular graduation is adopted 
since, by this means, reflection losses due 
to change of impedance are reduced to a 
minimum, resulting in a greater efficiency, 
while the tendency of the horn to resonate is 
reduced to negligible proportions. 

The performance of this loud speaker 
does much to refute the general opinion 
that loud speakers are still only in the 
development stage. It can be stated most 
definitely that the modern loud. speaker 
not merely equals the performance of the 
best modern gramophones, but actually 
surpasses them, both in clearness of speech 
and in faithful reproduction of music. 
This is not true for all loud speakers, of 
course, but it is true if we compare the best 
foud speakers with the best gramophone. 
Further, loud speaking telephones, as des- 
cribed under, can deliver clear speech and 
music to distances which no gramophone 
has ever attempted. This comparison is 
hardly fair, since gramophones were never 
designed for this purpose, but it is a fact. 

The horn, as we have seen above, is a 
method of ‘ coupling ” between the dia- 
phragm and the air. This type of coupling 
may be avoided by employing a large light 
diaphragm, whose impedance approximates 
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more nearly to the characteristic impedance 
of air. 

In France, the tendency has been to 
develop loud speakers along these lines, 
and some very pleasing results have been 
obtained, although it is not yet possible 
to say whether the loud speaker of the future 
is most likely to follow this method of design 
or the rather more conservative one using . 
a small diaphragm and a horn. 

The firm who, in the author’s opinion, 
have achieved the greatest success with the 
large diaphragm, have also developed a 
novel type of loud speaker “ motor” for 
use with a small diaphragm and a horn. 


` 
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(Courtesy Western Electric Co.) 
Fig. 5. Cross section through loud speaker. 


In this motor the diaphragm itself consists 
of a conical spiral of wire, the cone having 
an angle of about go degrees. This cone 
is situated in a strong magnetic field, and 
the speech currents are arranged to traverse 
the spiral of wire. By this means each 
integral part of the diaphragm is made to 
supply the force actuating it, a theoretically 
ideal arrangement, and one from which 
great results might be expected, especially 
as the cone form of construction gives 
great rigidity and prevents the formation 
of nodes. Actually, however, the perform- 
ance of this instrument on the occasions 
when the author has heard it, didnot compare 
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with the corrugated diaphragm type of 
loud speaker described in detail above. 

Probably the most close competitors of 
the loud speaker shown in Fig. 5 are firstly, 
the large diaphragm type described above, 
and secondly, one in which the designer 
has gone back to first principles and em- 
ployed what is essentially nothing more than 
a large telephone receiver of ordinary 
pattern. No loud speaker at present on 
the market can, however, be considered 
to have reached its final form, and, if not 
in the immediate future, at any rate at a 
not very distant date, we can expect a very 
definite improvement both in the efficiency 
and the quality of reproduction. 
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thousand people at a time, but in America 
at the inaugural address by President 
Harding, over 125,000 people were able to 
hear his voice, while on September r8th, 
1922, approximately 200,000 people were 
addressed at Detroit, Michigan, on the 
occasion of the laying of the foundation 
stone of the new Masonic Temple. 

At Southampton, experiments were made 
with a view to testing the range of one of the 
giant loud speakers employed with the 
system above, and which is shown in the 
accompanying photograph slung from a 
derrick. On this occasion clear speech was 
heard out to sea at a distance of one and 
a half miles away from the sound pro- 


A large loud speaker. 


APPLICATIONS OF LOUD SPEAKING TELE- 
PHONES. 

Probably everyone to whom a loud speaker 
is brought to mind thinks of it in connection 
with wireless broadcasting, for which the 
types above are chiefly designed, although 
probably during the last year a good many 
have come to realise its possibilities in 
connection with the addressing of large 
meetings by public speakers. 

A loud speaking system has been developed 
which is capable of addressing over a 
million people, and which is now in con- 
tinual use both in England and America. 

In this country it has never been called 
on to address more than about thirty-five 


(James’ Press Agency.) 
Clear speech has been heard four stdin away from the sound projector. 


jector, which employed a horn over 12 feet 
long. On other occasions speech has been 
projected to a distance of about four miles. 

It is conceivable that in the future loud 
speakers will be constructed to be heard 
as far away as a fog horn, and we can imagine 
the lighthouse of the future being equipped 
with a gramophone and a loud speaker, 
shouting out its name and any particulars 
of recent wrecks for the guidance of all 
ships passing. A loud speaker rated at two 
kilowatts has already been constructed. 

I wish to express my indebtedness to 
Mr. L. C. Pocock, B.Sc., for his sug- 
gestions and advice in the preparation of 
this paper. 
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PATENT ABSTRACTS. 


Condensers. 

In the ordinary type of fixed condenser, 
copper plates are suitably separated with a 
dielectric, generally mica. 

Another construction of fixed condenser 
consists of a small mica plate which is 
chemically silver-plated on both sides and 
then electrolytically copper plated. 

Owing to the absence of any layer of air, 
the capacity is substantially increased in 
such a condenser, the large dielectric constant 
of the mica of about 6 being fully utilised. 
In the case of a small plate go mms. long, 
35 mms. wide and 0-06 to 0:07 mms. thick, 
the capacity is 1,800 cms., the metal coatings 
being about 5 mms. apart at the edge. 


Fig. 1. 


Experiments carried out with the object 
of producing a rotary condenser, in which 
use 1s made of such a coated mica plate, 
led to a rotary condenser of the form 
shown in Fig. 1.* 

Drum T of ebonite is lined over half of 
its periphery with metal, for instance by 
screwing on to it a portion of a brass tube R 
which has been cut in the longitudinal 
direction. A small and very thin sheet 
of mica is silver-plated and copper-plated 
only on one side, and then is placed with its 
non-coated side on to the drum, being 
lightly pressed against the drum by means 
of a spring B. The other side of the band 


* British Patent 198, 662, by Dr. Georg £ Seibt. 


is connected to spring F, which is anchored 
to the base A. 

It will be seen that one plate of the 
condenser consists of the coating on the 
surface of the mica sheet. When the drum is 
rotated, the size of the metal surfaces facing 
each other will be varied and consequently 
also the capacity of the condenser. 

The diameter of the drum should not be 
made smaller than 50 mms., when the 
thickness of the mica is between 0-06 and 
0:07 mms., otherwise the mica will break. 

As regards damping, mica condensers 
constructed according to the above arrange- 
ment are almost equal to air condensers, 
even in the case of high frequency oscillations. 


A Variable Grid Leak. 

A good variable resistance should be 
constructed so that the ohmic value of the 
resistance at various settings does not change 
appreciably after a little use. It is said 
that a resistance made as shown in Fig. 2* 
can be varied over a wide range, is simple to 
adjust, and is fairly accurate. 

The resistance is of the earbon pile type, 
comprising a number of discs or pellets, 
which may be composed of fibrous material, 
impregnated with carbon, arranged in a 
pile within a tubular container of insulating 
material. The container is closed at the 
ends by caps, covers or plugs, a screw for 


Fig. 2. 


applying variable pressure to the pile being 
screwed through one .of the end closures. 
The number of pellets used is of course 
chosen according to the resistance required. 
Referring to the drawing, A is a tube of 
insulating material closed at one end by a 


* British Patent 206,098, by A. E. Watkins. 
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brass terminal plug B and at the front end 
by a brass terminal plug C, which is made in 
one with a disc D. Within the tube there 
are two plungers E and F with a compression 
spring G between them. Through the plug 
C is screwed a screw J. Pellets N are 
placed between the plunger F and the plug D. 

It will be clear that by screwing in the 
screw the plunger will be forced inwards, 
and compress the spring; the latter will 
press the plunger F tightly against the 
pellets and these being more tightly pressed 
together, the effective resistance will be 
reduced. 


Improvements in Loud Speaking Tele- 
phones. 


An interesting loud-speaking arrangement 
is described by Gesellschaft Für Drahtlose 
Telegraphie.* 

The arrangement is shown in Fig. 3. A 
loud-speaking telephone is formed on an 
ordinary gramophone sound-box, the needle 
of which is vibrated at right angles to its 
length by the armature of an electromagnet, 
in the coils of which 
flow the currents 
Tepresenting the sound 
to be reproduced. 

Referring to the 
Fig. 3, A is an electro- 
magnet, the coils of 
which are connected 
in a circuit B, in 
which flow currents 
due to the speech. 
The armature C of 
the magnet carries a 
projection D, in which 
is seated the necdle E 
connected by a lever 
F to the diaphragm 
of the ordinary gramo- 
phone sound-box G. 
The sound-box G is 
connected through a 
tone arm H to a 
horn J. 


Fig. 3. 


Improvements Relating to Contacts for 
Relays. 


It has generally been found that when a 
small speck of dust is on the contacts of a 


* Patent Specification 202,953. 
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relay, this may seriously interfere with the 
proper working of the relay. 

In order to overcome this difficulty an 
oscillating potential may be applied between 
the contacts of the relay as long as no 


Fig. 4. 


contact is made, this oscillating potential | 
however, being removed as soon as contact 
is made, the source of potential. being dis- 
connected until contact is broken again.* 

One arrangement is shown in Fig. 4. The 
relay is marked A, with contacts B, C and D. 

The oscillator generates oscillations in the 
circuits provided. The tuning of the valve 
circuits is accomplished through the induc- 
tance and condenser shown. 

When the valve is oscillating, an oscillating 
potential is applied between the tongue B 
and the contacts C and D. After tongue B 
makes contact with D, as shown in the 
figure, the condenser R and another con- 
denser S connected across the high tension 
battery will be joined in series across the 
condenser joined in the anode circuit of the 
valve, and will therefore put the plate 
circuit of the valve out of tune with the 
grid circuit, so that the valve no longer 
generates oscillations. 

Similarly, if the tongue B makes contact 
with the contact C, the valve will start 
generating oscillations as soon as the tongue 
leaves cither the contact C or contact D ; 
the oscillating potential will rapidly build up, 
and is then ready to provide the extra 
electromotive force necessary to break down 
any insulation on the faces of the contacts 
BCD. > 


* British Patent 201,299 by J. B. Bolitho. 
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THE PRINCIPLES UNDERLYING THE 


OPERATION OF THE 


THERMIONIC VALVE. 


In earlier articles we briefly discussed the emission of electrons from a heated 
filament, and the method of obtaining the voltage and temperature saturation 
curves of a simple two-electrode valve. 


By W. SYDNEY BARRELL. 


(Continued from page 530 of previous issue.) 


FILAMENT EFFICIENCY. 

The efficiency of any device may be defined 
as the ratio of the work it does to the amount 
which is put into it. The filament of a valve 
-` has a definite function to perform, namely, 
to emit electrons, and for any given purpose 
it must emit a certain number. The less the 
energy that must be supplied to the filament 
for any given emission the greater the 
efficiency. 

Now there are two main factors to be 
considered with regard to a valve filament, 
and these are its life and the maximum 
emission that can be obtained from it for 
any given amount of power expended in 
heating. 

The saturation current, as has already 
been explained, depends upon the area of the 
filament and its temperature, while the 
power required to maintain the filament 
at any desired temperature depends upon 
its size and the temperature. 

Now, as the temperature approaches white 
heat the emission increases much more 
rapidly than does the filament power re- 
quired for heating, or in other words, the 
saturation current increases more rapidly 
with the temperature than does the power, 
and in this connection the following data is 
of interest. 

To raise the temperature from 2,100 degs. 
to 2,400 degs., requires an increase in power 
of 75 per cent., whereas the emission is 
increased no less than 25 times. It is thus 
seen that around the operating temperature 
the emission is particularly sensitive to 
change in filament current, and this is 
further illustrated by the following table 
extracted from a paper by S. Dushman which 
appeared in the G.E. Review, of 1915. 

The first column gives the temperature 
of the filament, the second the power 
necessary to maintain the filament at the 


temperature given in column one, while the 
third column shows the saturation emission 


Temperature | 


| 

Watts Emission | 

Degrees per Milliamperes | 

Absolute. sq. cm. per sq. cm. | 

poise EE 

1,800 16°4 | 

2,000 | 26-9 4° : | 
2,100 34 I5'I 
2,200 43 48:3 
2,300 53 137°7 

2,400 65 364-8 ! 

2,500 77°5 8gI°G 


in milliamperes per sq. 
surface. 

To ensure the maximum possible life 
when working valves fitted with tungsten 
filaments, always remember on no account to 
exceed the rated filament voltage and always 

operate the tube with as low a filament 
current as possible consistent with satis- 
factory signals. 

According to the area of the flament and 
the temperature at which it shall be run, the 
designer has determined the maximum 
plate current, and it is poor policy to over- 
run the filament for the sake of a little extra 
power. A factor which has an important 
bearing on the life of a filament is the actual 
evaporation of the tungsten. 

The high temperature at which a filament 
is operated in order to produce the necessary 
emission causes it gradually to evaporate, 
with a consequent decrease in diameter. This 
naturally increases the filament resistance. 
Evaporation is slow at temperatures below 
about 2,400 degs., but at higher values 
increases very rapidly. The life of the 


cm. of filament 
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filament will therefore depend upon the rate 
at which it evaporates. In this respect the 
dull emitting valves are vastly superior, as 
having a higher filament efficiency require a 
much_lower temperature than the ordinary 
filament for a given emission, and this means 
a longer life. 

Since a filament is continuously evaporating, 
its temperature conditions are variable, as 


SECONDARY 


| PRIMARY | 


TO LOAD 


Fig. 7. 


will be seen from the following. In practice 
there are two ways of operating the filament. 
(1) Keeping the filament current con- 
stant. 
(2) Maintaining a 
across it. 

These methods produce widely different 
results. 

It has already been. pointed out that as 
-the filament is used its diameter decreases, 
and consequently its resistance must increase. 
If, then, the filament current is kept constant 
the watts expended in it will also be increased. 
(This, of course, follows from the fact that 
as the resistance has increased, the voltage 
must be raised to maintain the same current). 
This results in a higher filament temperature 
and consequent higher rate of evaporation. 
This cycle keeps up, the effects are cumula- 
tive, and the life decreases very rapidly. 

When the valve is operated with constant 
filament volts the watts expended will 
gradually decrease (owing to the higher 
resistance), and consequently the tempera- 
ture would tend to decrease during the 
operating life. 

Comparing the above two methods of 
operation it is undoubtedly better, as far as 
valve life goes, to work with constant 
filament voltage rather than constant filament 
current. The consequent slight reduction in 


constant voltage 


` 
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filament current when using the former 
method will result in a somewhat smaller 
emission, but this is generally unimportant 
and is preferable to short life. 


RECTIFICATION. 


It is not proposed to discuss the two-elec- 
trode valve as a detector of radio frequency 
oscillations because it is nowadays seldom 
used as such, its sensitivity being consider- 
ably less than the three-electrode valve 
which has now completely superseded it. 

The two-electrode valve in a somewhat 
larger form has, however, a distinct field 
of utility as a rectifier of alternating current 
for transmitting purposes, for the reason 
that if an alternating E.M.F. is applied 
between anode and filament no current will 
flow when the plate is made negative with 
respect to the filament, but during the half- 
cycle that the plate is positive, current will, 
of course, pass through the valve. This 
rectifying property would, however, to a 
great extent be destroyed if the anode 
became incandescent, as would occur if the 
potential across the valve were too high. 
If, then, a rectifier is connected in series with 
the lead from a transformer secondary as 
shown in Fig. 7, pulses of unidirectional 
current will flow to the load. | 

Let us now consider a little more closely 
the anode volts—-anode current characteristic 
of Tig. 8. It will be seen that there is a 
certain voltage E,, beyond which the anode 
current increases very slowly. Let this 


Fd 


ANODE CURRENT 


ANODE VOLTS 


Fig. 8. 


voltage be called the peak voltage. There- 
fore, if an alternating voltage is applied , 
across the valve and its maximum value does 
not exceed E,, then, during the half cycles 
when the plate is positive, the current 
flowing will follow the shape of the voltage 
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curve as shown in Fig. g, but on the other 
hand, if the voltage applied exceeds that 
represented by E, say, E, Fig. 8, then the 
current will take the form somewhat as shown 
in Fig. ga, in which the peaks have been 
flattened. This is due to the fact that while 
the impressed voltage has exceeded E, the 
current through the valve cannot increase 
beyond the saturation value. Now the 
voltage necessary to produce saturation 
depends upon the design of the valve, as will 
be shown in a diagrammatic way. 

To fix our ideas, suppose we start with a 
valve having the following electrode dimen- 
sions. Filament 3 centimetres long, anode 
I centimetre diameter, and 2:5 centimetres 
long. and let us suppose that the anode volts 
anode current curve from this valve is given 
by the curve OXY, Fig. 10, the voltage re- 
required to produce saturation being indi- 
cated by E, Now suppose the anode 
diameter to be increased, keeping its length 
and also the filament size and temperature 
constant. The resulting curve will be OZY. 


VOLTAGE 


CURRENT 


Figs. 9 and 9A. 


Now it will be at once seen that the satura 
tion current is unchanged, as was to be ex- 
pected, for we have already seen* that this 
is only dependent upon the filament size and 


* Wireless World, Jan. 23rd, p. 528. 
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temperature. The size and diameter of the 
anode does not enter into the saturation 
current equation, but the increase in diameter 
has had the effect of flattening out the curve 
and a peak voltage greater than E, is now 
required to produce saturation. 


If now the anode diameter is reduced to 
less than I cm. diameter, other factors 


ANODE CURRENT 


ANODE VOLTS 


Fig. 10. 


constant, we should, in view of the above, 
expect an opposite effect to the one previously 
described, and actually we get the curve 
OWY. Again the saturation current has 
remained unchanged, but the voltage E, 
is less. 


Returning now to the original dimensions 
given, let us increase the filament current. 
We now obtain the curve OXAB, from which 
we see that the saturation current has been 
increased ; but so has, also, the voltage Ep 
to produce it. 

This result is in accordance with our 
previous knowledge, and was to be expected. 


The results of the foregoing experiment 
may therefore be summarised as follows : 


The value of the saturation current depends 
solely upon filament conditions, and is 
independent of the distance filament to 
anode. This distance will, however, deter- 
mine the anode voltage necessary to give 
saturation, the less the distance the smaller 
the voltage, and vice versa. 

Cc 
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LONG DISTANCE TRANSMISSIONS 


RECORD OF AMATEUR WORK DURING DECEMBER. 


URING the last few weeks all 
previous records in amateur long 
distance transmission have gone 
to the wall and new achievements 
beyond the keenest anticipations of the DX 
enthusiast have been accomplished. 


On November 25th, 1923, as recently 
recorded in these pages, French 8 AB 
opened up European communication with 
America for the first time, although as early 
as September, from reports lately received, 
many of our own stations had been logged 
just off the American coasts, by ships’ 
operators. 


Since this French success many English 
stations have been successful in establishing 
two-way working with Canadian and Ameri- 
can amateurs, and messages of congratulation 
and greeting have been handled with com- 
plete success. 

The English stations at present in com- 
munication with the other side are :— 
2 FU, 2 KF, 2 NM, 20D, 2SH, 2 SZ, 
5 BV, and 5 NN, and it is mteresting to 
note that most of these stations are within 
the London area, which seems to ridicule 
the idea that considerable losses due to 
absorbtion and screening effects are notice- 
able in large towns where high buildings and 
numerous telephone wires abound. It is 
worthy of note, too, that in the case of 
2 FU, 2 KF, and 5 BV, the number of 
neighbouring broadcast receiving aerials is 
considerable. 

These British stations have collectively 
worked with American stations, 1 XW, 
1 XAQ, 1 XAM, 2 AGB, 2 AWS, 2 BSC, 
2 CFB, 3 XAO, and Canadian stations 
1 BQ and 3 BP. 


The most constant of the American 
stations is 2 AGB, who is situated at Sum- 
mit, N.J., and whose aerial current varies 
between 2 and 4 amperes. Of the Canadians 
1 BQ is the better, and he uses a D.C. 
machine, but fading is very noticeable with 
this station at nearly all times. 

The French amateur stations are also 
carrying out some very useful work, and 


although only two of their number have 
succeeded in working both ways with U.S.A. 
(8 AB, 8 BF), yet signals from many of 
their stations are received in London with 
considerable strength, the loudest of all 
being 8 AZ, who is overpowering on two 
valves. He employs J.C.W., and the note 
is very piercing. 

The Dutch stations PCII and PA9 
(special station for the tests) may be heard 
almost any morning working with 1 XW 
or 2 AGB, and Dutch ODV is also attempt- 
ing two-way working. 

With regard to American working in 
general it has been noticed that the most 
favourable periods occur when there is a 
sudden change in the weather conditions 
on the English side, although very few 
days during the last month have been bad 
enough to prevent some two-way working 
from taking place. A damp and rainy morn- 
ing always permits more reliable reception 
on both sides than one that is car and 
starry. 

The records for low-power tasmie 
to the U.S.A. are at present held by G 20D 
who worked U 2AGB with an input of only 
30 watts. This is almost equalled by 
F 8BF who succeeded in establishing contact 
with the other side when his aerial current 
was only 0-7 of an ampere and his input 
very low indeed. On the other side the best 
performance is that of 2 AWS, N.Y., who 
worked with G 2KF with an aerial current 
of o-8 of an ampere and an input of what 
he calls 10 watts of rectified A.C.C.W. on 
December 15th. ` 

The long distance record is at present 
held by F 8AB, who has been reported 
received on the Pacific Coast. This ts 
followed by G 2SH who was logged in 
Kansas, and G 2KF at Chicago. No doubt 
these results will soon be eclipsed. 

British transmitting work proceeds apace, 
and owing to the advent of broadcasting, 
most of the experimental work with distant 
stations is conducted on Sundays during the 
brief intervals between the B.B.C. pro- 
grammes. Amateur stations in the North, 
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such as 2 HF, 5 DN, 5 JX, 2 JF and many 
others may be heard carrying out some 
very interesting work with London stations 
2DF, 5 BV, 5 NN, and others, and also 
with 5 KO of Bristol. 

2 HF (Birmingham) recently opened up 
communication with Italy, when he exchanged 
signals with 1 MT at Venice, and this has 
been followed by two-way tests between 
G 2KF and ACD at Bologna. A station 
signing ‘* XY ’’ has been logged in London, 
and is believed to be somewhere in Switzer- 
land, the signals from this station being 
quite strong as a rule. 2NM (Caterham) 
has recently received a report from Algiers, 
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where a French experimenter logged his 
C.W. signals. 

Last, but not least, we have the exceptional 
reception of telephony. It is reported that 
2 XZ (Southfields, S.W.) has been heard 
by an American amateur at Kansas City, 
Missouri, during an ordinary local test 
transmission. The receiver employed was 
a nine-valve “ super.” 

2 XZ is arranging further tests with this 
station in hopes of a more definite report 
and he may be heard some mornings at 
6 a.m. testing out with music and 
speech. 

J-A. P. 


AROUND THE WIRELESS WORLD 


Newcastle Corporation Town Improvement Com- 
mittee has forbidden aerials in any publie street in 
the City. - . 

* 2 = * * 

At the end of December last, 58,000 experimental 
licences had been issued and 527,000 for broadcast 
reception. 

* * * , * 

Aberdeen Police are investigating many cases 
of malicious damage to wireless aerials in the 
district. 

+ * * * * 

The suggestion is made that bull-fights might 
be broadcast from Spain during the coming summer. 
But it is doubtful whether even this will allay 
the disappointment of those who wish to hear 
Parliamentary proceedings broadcast. 

+ * * * k 


While patrons of a Berlin café were enjoying a 
wireless talk on the methods of thieves, a young 
man present seized the opportunity to decamp with 
another customer`s fur-lined overcoat. 

* * * * * 


Oratory by the Wayside. 

Whatever may be the arguments against the 
broadcasting of Parliamentary debates, these have 
been speedily overruled in Argentina. According to 
our contemporary, Electricité pour Tous, speeches 
by deputies in the Argentine Parliament are broad- 
«ast by the big station at Palermo, on 2,000 metres. 
To avoid any wastage of oratory, it is proposed 
to mount loud speakers on motor cars to enable 
wayfarers to enjoy the Ministerial rhetoric. 


Calcutta Hears 2 LO. 


We now learn that the remarkable feat of tuning- 
an 2LO at Calcutta, reported in our last issue, 
was performed by Mr. Briggs, of the Bengal 
Radio Club, the instrument being a five-valve 
receiver of the Marconi Scientific Instrument 
Company. 


Two-Way Working Successes. 

The first report of amateur radio communication 
between Great Britain and Denmark has reached 
us from Mr. R. L. Royle (2 WJ) of Palmer’s Green, 
London, N. On Saturday, January 12th, 2 WJ 
established touch with Danish 7 EC, whose 
reception was carried out with a single valve. 
Strong signals were reported by 7 EC, though there 
was a certain amount of jamming by icebound 
ships in the neighbourhood. 

On Sunday, January 13th, Mr. J. H. Ridley- 
(British 5 NN) maintained communication with 
American 2 BSC, and on the following day with 
American 3 XAO in Washington. Transmissions 
were carried out on 105 metres, on a strict schedule, 
and the radiation from 5 NN was 1.4 amperes. 

Mr. E. J. Simmonds (2 OD) of Gerrard’s Cross, 
succeeded on January 17th in getting through a 
complete message to Mr. Hiram P. Maxim, of the 
A.R.R.L., Connecticut, via Canadian 1 BQ, and 
the reply was received on January 21st by Mr. J. A. 
Partridge (2 KF) of Wimbledon, who was working 
with two valves. 

1 MT, the well-known Italian station of Signor 
Giulio Salom, reports another success in working 
with 5 DN of Sheffield on January 13th. 5 DN’s 
power was 10 watts, with 0.5 amperes radiation. 
The signals from 1 MT are reported to have been 
heard with the telephones on the table. 


Free State Listeners-in Perturbed. 

Some alarm is being felt by wireless enthusiasts 
in the Irish Free State at a report that the Govern- 
ment is about to confiscate all broadcast receivers 
within its Jurisdiction. 

For some time past a Committee of the Free 
State Parliament has been laboriously dissecting 
the whole question of broadcasting, but in the 
meantime licences have been withheld. Even the 
worm will turn. however. and a number of zealous 
souls have taken the law into their own hands. 
It is estimated that there are several hundreds of 
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broadcast receivers in Dublin alone. The owners 
of these sets are anxious and willing to obtain 
licences and are only awaiting for the Government’s 
belated decision. 

We cannot but feel that, instead of organising 
confiscation plans, the Irish Free State Government 
would be better advised in devoting the same 
amount of energy to a quick solution of the licence 
problem. Much unpleasantness would be avoided 
and the inauguration of a definite broadcasting 
scheme, which must ultimately come into operation, 
would be expedited very considerably. 


The Ether Poacher. 
The misuse of his call sign by another trans- 
mitter in the London 
area is reported by 
Mr. F. A. Durrant 
(5 PD) of Waltham- 
stow. If this call 
sign has been erro- 
neously allotted to 
two stations, Mr. 
Durrant will be glad 
to receive informa- 
tion to this effect. 

Mr. Thomas Gee- 
son (2 SO) of Mac- 
clesfield reports the 
similar illicit use of 
his call sign. 

It is surely in the 
interest of all ex- 
perimenters that this 
futile practice of 
appropriating ‘‘ the 
other man’s” iden- 
tity should cease, 
and The Wireless 
World and Radio 
Review welcomes any 
information that 
may lead to the dis- 
covery of these 
poachers of the ether. 


«An aly 


= ~~ 


The Broadcasting 
Board. 

The Postmaster- 
General announces 
that in accordance 
with a recommenda- 
tion in the Broad- 
casting Committee's 
report of last year, 
he has appointed 
the following gentlemen to constitute a Board to 
advise him in broadcasting matters : 

Major-General Sir Frederick Sykes, K.C.B.,C.M.G., 
M.P. (Chairman); Lord Riddell; Sir Francis 
Ogilvie, C.B.; Mr. F. J. Brown, C.B., C.B.E. ; 
Mr. Guy Burney; Mr. Walter Payne, O.B.F. ; 
Mr. J. C. W. Reith; Mr. A. A. Campbell Swinton, 
F.R.S. and a representative of Labour (to be 
nominated later). 

Of particular interest to the wireless amateur 
is the appointment to the Board of Mr. A. A. 
Campbell Swinton, whose Presidency of the Radio 
Society of Great Britain from 1913 to 1921 has 
rendered him singularly fit to voice the opinion 


THE WIRELESS WORLD AND RADIO REVIEW 


Mr. Hugh N. Ryan of 5 BV. He is one of the eight 
English amateurs heard in the United States. 
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of amateurs as a whole in all matters affecting 
their progress and welfare. 


New Broadcasting Stations. 

Hot on the news that Edinburgh is to be favoured 
with a relay broadcasting station comes the report 
that a similar plant may shortly be installed in 
Dundee. At present the locality boasts very few 
crystal sets capable of picking up Aberdeen or 
Glasgow, but the proposed relay station would 
probably enable a quarter of a million more people 
to enjoy broadcasting without valves. 

Plans are rapidly proceeding in connection with 
the new relay station at Edinburgh, mentioned 
in our last issue. Discussions have taken place as 

to whether pro- 
. grammes should be 

relayed from Glas- 
gow or London and 
opinion is emphati- 
cally in favour of 
the latter. The new 
station, it is stated, 
will transmit. with 
a power of 100 watts, 
and the wavelength 
has been fixed pro- 

visionally at 305 

metres. 

The establishment 
of broadcasting sta- 
tions in other parts 
of the country is 
also under considera- 
tion, and it is stated 
that the Leeds, Brad- 
ford, Liverpool, Hull 
and Plymouth areas 
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will shortly be 
served by relay 
stations. Northern 


Ireland is not to be 
overlooked, and Bel- 
fast may be expected 
to have its own 
broadcasting station 
in three months’ 
time. 


‘* Exide '’ Service. 
Messrs. The Chlo- 
ride Electrical Stor- 
age Company, Ltd., 
are to be congratu- 
lated on their latest 
step in the develop- 
ment of “` Exide’ Service. A number of Tech- 
nical Letters is being, prepared (the first is 
already circulated) in which many useful 
hints are given concerning the charging and main- 
tenance of storage batteries. The letters will 
be distributed periodically to all Exide agents. 


French Colonial Call Signs. 

Those who are in the habit of intercepting French 
Colonial stations may be interested to learn that, 
as from February Ist, practically all the three- 
letter call signs of these stations, now commencing 
with “* F ” will be altered, ‘“ H ” being the initial 
letter in future. 
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2 LO heard in South Africa. 

An excellent report of the concert broadcast 
from 2LO on December 29th has reached us 
from Messrs. Swart & Bolus, of Middelburg, near 
Capetown, confirming their telegram published 
in our issue of January 9th. 

a instrument used was a five-valve receiver 
built from data contained in The Wireless 
World and Radio Review of September 23rd, 1922. 

Musical items were received with exceptional 
clarity, and could be followed with the headphones 
off or clipped into an improvised loud speaker. 
An additional interest is given to this report by 
reason of the fact that on the night in question the 
B.B.C. relayed American broadcasting. This was 
distinctly heard, although the musical items could 
not be identified. 

A similar success was achieved on the same night 
by Mr. H. Mercer, of Camps Bay, Capetown. 


Forthcoming Events. 


WEDNESDAY, JANUARY 30th. 
and District Radio Society. At 8 p.m. At 117, George 
Street. Lecture: ‘The Armstrong Super Receiver.” By 
Mr. J. W. G. Thompson. 
British Thomson-Houston Radio Society. Elementary Class and 
Discussion. 


East Ham and District Radio Society. At the C.A. Social Centre, 
se Road. Lecture: ‘ Wireless Woodwork.” By Mr. 
. Orbell. 
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Clapham Fark- Wieki end See Bote. At 8 p.m. At 
7, Balham High Road. Lecture: ‘“ Television.” By a 


representative of General Radio Company. 


THURSDAY, JANUARY Slst. 
Hendon Radio Society. At 8 p.m. At the Society Hut, Brent 
Works. Demonstration of Reflex Circuits. 
Association of Ireland (Dublin). pectore “ The Oscillating 
Valve, viewed as a Converter.” By Mr. T. J. Monaghan, 
Hackney and District Radio Society. 
and Marketing of Wireless Material.” 
L. M. Ericsson Mfg. Co., Ltd.). 


FRIDAY, FEBRUARY ist. 
Transmi . At 6.30 p.m. At the Institute of 
Electrical Engineers, Savoy Place, W.C.2. Extraordinary 
Radio Socinty of Highgate. 8 At Edco Hall, Arch 
i ot At 8 p.m. At Edco o way 
Road. Debate: ‘ Should Parliament be Broadcast? ” 
Brockley and District Radio Association. At Gladstone Hall, 
New Cross Road. Lecture: * Efficiency of Fixed Condensers.” 
By Mr. E. W. Campbell. 
Sheffield and District Wireless Society. At 7.30 p.m. At 
Dept. of Applied Science, St. George’s Square. Lecture by 
Mr. W. Burnet. 


Lecture: ‘‘ The Manufacture 
By Mr. Dougan (British 


MONDAY, FEBRUARY 4th. 
Radio 


. At 55, Fonnercau Road. 


Lecture: *“ Induction and its Application to Wireless.” By Mr 
E. A. Griffley 

Kings District Radio Society. Lecture: ‘' Telephones.” 
By Messrs. Brown 


and Experimental Association. 
Lecture and Demonstration: ‘* Transmitting Circuits.” By 
Messrs. J. Barrett and Harrie King. 


TUESDAY, FEBEVASY Sth. 
West London Wireless and tal Association. Lecture: 
“Ii kW. Transmitter.” By Mr. Hyne Jones. 


The Radio Society of Great Britain. 


An Ordinary General Meeting of the Society was 
held at the Institution of Electrical Engineers, 
Savoy Place, W.C.2, on Wednesday, January 23rd, 
at 6 p.m., when a Presidential address was delivered 
by Dr. W. H. Eccles, F.R.S. 

Dr. Eccles’ remarks were devoted to the question 
of the amateur’s position to-day and his place in 
the development of radio science. 

At the conclusion of the Presidential address the 
following were elected to membership of the 
Society :—Sir James B. Wilkie Dalyell, Bart., 
L. Scott Langley, A. E. Pitcher, L. E. Renaud, 
and Eric Steadman. 

The following societies were accepted for affilia- 
tion :—Golders Green Radio Society, Hampton 
and District Radio Society, Holy Trinity Meccano 
and Radio Club. 

* * * 

The annual dinner of the Society was held on 
the same evening at eight o'clock, at the Waldorf 
Hotel. Sixty-four guests were present, including 
a large proportion of ladies. The toasts of the 
evening were as follows :—To the Ladies and the 
Guests, proposed by Mr. A. A. Campbell Swinton, 
responded to by Captain Loring; to the Radio 
Society of Great Britain, proposed by Mr. Gerald 
Marcuse, who referred to the tact that the position 
of the Society never inspired more confidence than 
at present ; and to the Retiring Officers, proposed 
by the President ` and responded to by Mr. F. 
Hope-Jones. 

* * * 

The Conference of Attliated Societies, which 

had been arranged for Wednesday, January 23rd, 


has been postponed in view of the railway strike 
and the consequent inability of many provincial 
representatives to attend. This announcement 
was duly communicated to society secretaries by 
telegram. The following agenda has been drawn 
up for the Conference, the revised date of which 
will be announced shortly. 


1. To discuss the principles of the alterations proposed by the 
Radio Society in its constitution, as follows :— 

(a) A Gencral Committee should be formed for the discussion 
of national wireless affairs affecting amateurs. 

(b) This General Committee should be elected mainly by 
the Affiliated Societies. 

(c) Communications with public bodies on national affairs 
should be made by the Council on the advice of the General 
Committee, fey ided that— 

(i) The Affiliated Societies have representation on the 
Council. 

(ii) All administrative expenses of the General Committee 
be defraved by the Radio Society. 

(d) For the purpose of electing the General Committee the 
Athliated Societies should be divided into groups which 
shall each elect one member. 

(e) The division of the Athliated Societies into groups should 
be left to the Gencral Committee and revised frequcnutly. 

(f) The General Committee should from time to time fix the 
fees of athhation, but not lower than those existing at 
present. 

2. To discuss Clauses 87 to roo of the Memorandum and Articles 
of Association in the light of the foregoing principles. 


3. To elect the first General Committee and the Officers. 
4. To discuss facilities for obtaining amateur transmitting licences. 


5. To discuss the proposal of the Derby Wireless Club to establish 
an Amateur Research Fund. 


6. To discuss other items submitted by Societies or Delegates. 
7. Other business, if any. 
Note.—The progress of item 3 will be assisted if each Delegate 


comes prepared with suggestions for the grouping of the 
Societies in his immediate neighbourhood. 


(The new address of the R.S.G.B. is 53, Victoria Street, S.W.1.) 
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SOME NOTES ON CALCULATING THE 
INDUCTANCE OF COILS.* 


By E. J. Hosss, M.C., Ass.Mem.I.R.E. 


HE object of this paper is to bring to 
your notice a simple method of reducing 
calculations to a minimum. It is based 
on the use of the powers of ten and is 
intended to assist in the elimination of 
calculations and trial and error in so far as wave- 
length, inductance and capacity are concerned. 

This paper is divided into three parts. 

Part I enables one to find at a glance the correct 
inductance and capacity required to tune to a given 
wavelength ; but as the graphs and full data have 
already been published f only a brief reference will 
be made here as the time at my disposal is limited. 

Part II deals with the inductance of single layer 
coils of all sizes. The particular novelty in this 
case is the simple method employed to correct for 
Nagaoka’s factor K and any number of turns per 
centimetre length of winding. 

Part III shows a further application of logar- 
ithmic graphs to condensers of all sizes, both fixed 
and variable. . 

The formula for the inductance of a coil is—- 

Lan UnU. s aea e G 
where L = inductance in centimetres. 
d =: diameter of the coil in centimetres. 
l = length of coil in centimetres. 
n = number of turns per centitnetre. 


(1) 


: . d 
K = is a value dependent upon the ratio of F 


or, L (uH) = DrK .. . . (2) 
But the value of K in formula (2) depends upon the 


, Jd : 
ratio of P and necessitates the use of a second 


table. As 1,000 cms. = luH we may divide 
formula (1) by 1,000 to obtain the inductance in 
microhenries. The formula then becomes :-—- 
ard elh š 2 
LuH = TsO LuH = mêdal K10> . (3) 
and only one table of the values of K ia necessary, 
; : . d 
t.e., tor the ratio T- 
Formula (3) may now be simplified, 
m = 3:1416 andr? = 9:8696. 
9-8696 JLK, š 2 
c LH) = Spe or 9-8696 dèn? K107. 
If n = 10 turns per centimetre L(uH) = 9-8696 x 
d? x 10? x LK x 10 — 098696 @/lK. 

The quantity 0-98696 for rough practical work 
may he regarded as unity and, as it will be 
multipbed by dA, mav be neglected. 

The correction for any number of turns is made 


OR ea n? 
by multiplying the answer by Too’ where n = the 


actual number of turns to be employed. 


* First portion of a paper read before the Radio 
Society of Great Britain at a meeting held on 
December 19th at the Institution of Electrical 
Engineers. 

+ Wireless World, July 14th, 1923. 


Compare the effect of removing m?n? x 10° in the 
following examples, both coils being wound 10 
turns per centimetre. 

Coil (1) is 4 cms. diameter and 4 cms. long. 

Coil (2) is 10 ems. diameter and 10 cms. long. 
(1) L(uH) = 7?n*dlK x 10° 

= 9:8696 x 100 x 16 x 4 x 0:6884 x 0-001 = 
43-48 uH. 
or jf LuH = @lK 
= 43 x 4 x 0-6884 =: 44-0576 uH. 
(2) L(uH) = m?n?d? 1K10°5 
= 9-8696 x 100 x 100 < 10 x 0-6884 x 0-001 
= 679-32 uH. 
or, if LuH = dK 
= 100 x 10 x 0-6884 = 688-4 uH. 

It will be observed that the error is a negligible 
increase of just over 1 per cent. and may be counter- 
acted by deducting 1uH for every 100 uH in the 
answer; a saving of time is thus effected. If we 
nnal er 

105’ 
find that by plotting L against l for various values 
of d on logarithmic sectional paper a series of 
straight lines inclined at an angle of 45 degs. are 
obtained. From these lines any value of L may 
be read off direct given l and d. L must now be 
multiplied by K which is found from a table or 


_ 4 
ratio i 


omit K the formula becomes L = 


graph. K, which depends upon the 


always reduces the inductance given by the formula 
from which graphs C and D were plotted. 


Values of K for ratios of 4 from 0-01 to 10 are 


given in Table I, pp. 121 and 122 of ‘‘ The Calcula- 
tion of Measurement of Inductance and Capacity,” 
by W. H. Nottage (Wireless Press, Ltd.).{ 

Graphs C and D are based on formula (3) above, 
n being 10 and K omitted. .:. L = 0:98696 d¥4l. 


d 
As K cannot be found without knowing the T 


ratio one must. decide on the size of the former to 
be used, and from graph C or D (whichever is the 
most convenient) find L and correct. for the value 
K direct, by means of the slide. We may select, 
for example, a former 10 cms. diameter, 8 cms. long 
which, on graph C or D gives a reading ot 790. 
d l 

Tage 1-25 and from a table of K values for 
d 

T’ K = 0-638. 
790 by 0-638 in the ordinary manner, or use the 
slide provided with the graphs and take 
a direct reading in the true microhenries. 
790 x 0-638 = 504-02. For the benefit of readers 


We may now either multiply 


t Also see the curves showing the value of K for 
the ratio a Wireless World, page 833, September 
19th, 1923. 
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who have no knowledge of slide rule aa | eo | 


principles the following will be a guide 
to the use of slide K. Always place the 
index arrow on the inductance (in the 
example taken = 790 pH), and to the 
left of the index opposite the value of 
K on the slide (K in this case = 0°638) 
will be found the true” inductance of 
504 „uH. If in any calculation it is 
found that the required value of K 
extends beyond the limits of the graph, 
use the scale on the right hand side of 
the index and divide the reading ob- 
tained by 10. These facts will be 
apparent after trying one or two 
readings. 


A coil more than 10 centimetres long 
may be required, in which case the 
lengths shown on the left-hand side of 
graph C should be multiplied by 10, 
so that 2 = 20, 3 = 30, etc., and inter- 
mediate readings proportional. Proceed 
as before, but multiply the answer by 10. 


When d = 9,1 = 18 and L reading 143. 

d 9 

a. a 
means of the K slide L (uH) = 117-5 
x 10 = 1,175 nH. 


‘. K = 0-8181 and by 


The number of turns per cm. has been 
fixed at 10 for convenience, but owing to 
the variety of wire gauges and coverings 
it is frequently necessary to use wire 
which will wind,more or less than 10 
turns to the cm. For this contingency 
a second slide calibrated direct in turns 
per cm. is supplied. It covers any number 
of turns from 4 to 40 per centimetre 
and the method of using it is simple. 
Take the case of the coil 10 ems. diameter, 
S cms. long, and wound 10 turns per 
em. as a further example. The induc- 
tance in microhenries = 504. If we now 
place the index of the slide dealing with 
turns per cm. opposite 504 uH. the 
inductance for any other winding may be 
read direct from the graph opposite the 
number of turns to be used. In the 
example quoted (d = 10, l= 8, n = 10 
and LuH = 504), the scale enables us to 
vary the turns only between 4 and 14 per 
em. owing to the limits of the graph. 
We therefore use the alternative index 
situated between 31 and 32 turns and 


read the inductance against 20 turns. < 


This is 201-6, and if multiplied by 10 it 
gives the correct inductance, viz.: 2,061 
uH, which would have been the direct 
reading were the graph extended beyond 
1,000 uH. 


These graphs cover an almost un- 
limited range and their scope may be 
considerably extended by intelligent 
application of the powers of 10. Graph 
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C allows the use of any intermediate value of J 
and graph D provides for all diameters between 4 
and 20 centimetres. An extra scale is added on 
each graph for the benefit of readere who wish to 
use Inches, 


Graph E will enable K to be found for all ratios of 


between 0-01 and 10. The curve A is complete 


in itself, but owing to the steepness of the left-hand 
portion an additional curve B is provided to facilitate 


reading when the S ratio is hetween 0-01 and 1. 
All readings of K above the dotted line are to be 


ae l 
used when the T ratio is lower than unity. 


(To be concluded.) 
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RADIO TRANSMITTERS SOCIETY. 


Through the courtesy of Captain Ian Fraser, Chairman of the Radio Transmitters’ Society, we are 
able to publish below details of the Agenda of an important meeting of the Society called for February lst, 
and to be held at 6.30 p.m. at the Institution of Electrical Engineers. 

The purpose of this meeting is to bring about an amalgamation between the Radio Transmitters” 
Society and the Transmitter and Relay Section of the Radio Society of Great Britain. 

We have on several occasions pointed out the strength which unity can give to the amateur and 
experimenter, and that, unless strongly united, his position, especially at the present time, might become 
very difficult indeed. This latest evidence of the desire for unity on the part of two bodies, representing 
probably the most important section of experimenters, will be welcomed as a further indication of 


unanimity and strength. 


An EXTRAORDINARY GENERAL MEETING 
of the RADIO TRANSMITTERS’ SOCIETY 
is to be held at the Institute of Electrical Engineers 
on Friday, February Ist, at 6.30 p.m., to consider 
the important matter about which details are 
given on the following AGENDA. 

After business has been transacted, Captain 
P. P. ECKERSLEY, President of the Society, 
has kindly undertaken to deliver a lecture upon 


SOME RECENT EXPERIMENTS IN RELAYING 
WIRELESS TELEPHONY. 


It is understood that Captain Eckersley will 
deal particularly with the Short-Wave Portable 
Transinitter and Receiver employed by the B.B.C. 
for the transmission of performances from the 
OLD VIC THEATRE. As a relatively low 
wavelength was utilised, and successful transmission 
and relay of the Old Vic was the first automatic 
wireless link carried out in this country, the lecture 
Will be of special interest to Members of the Society. 


AGENDA. 
l. To consider and if thought fit approve the 
following Resolution :— 
THAT this meeting of the Members of the 
Radio Transmitters’ Society approves the 
negotiations that have been undertaken 
hetween the Committee of the Society and the 
Radio Society of Great Britain, with a view 


to securing the fusion of the two Societies, 
and instructs the Committee to make the 
necessary arrangements for giving effect 
thereto, upon the following basis :— 
(a) The Radio Transmitters’ Society agrees 
to join the Radio Society of Great Britain 
by amalgamating with the Transmitting and 
Relay Section of the Radio Society. 

(6) The Radio Society of Great Britain agrees 
to the formation of a Joint Managing Com- 
mittee for Section, consisting of seven members 
of the existing R.T.S. Committee. three 
members of the existing T. and R. Section 
Committee, the President and Hon. Sec. of 
the R.S.G.B. being also ex-ofticio members. 
(c) The R.S.G.B. undertakes to co-opt. on 
to their Council two Members of the Joint 
Managing Committee, when formed. The 
Joint Managing Committee to nominate three 
persons from whom the R.S.G.B. Council 
will choose two. 

(d) Dr. Eccles personally undertakes to pro- 
pose the election of Captain Eckersley as a 
Vice-President of the R.S.G.B. 

(e) The R.T.S. and R.S.G.B. both agree that 
mutually satisfactory arrangements will be 
made whereby Members only pay one sub- 
seription, and that existing subseriptions to 
either or both Societies will be credited to 
Members. 
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SOCIETIES 


Part'culars of Membership of any Society can be obtained on -application to the Secretary. 
Societies marked with an asterisk are affiliated to the Radio Society of Great Britain. 


Kingston and District Radio Society.* 

On Monday, January 7th, Mr. F. 
Peake Sexton, A.R.C.S., A.M.LE.E. 
{a Past President), delivered a_ highly 
interesting and instructive lecture on 
“ The Propagation of Electric Waves,” 
which was illustrated with lantern slides. 

The lecturer commenced by explaining 
the dissemination and reflection of sound 
waves through many different media. 
Particulars were then given of the various 
aether waves in the order in which they 
are revealed by the spectrum. Mr. 
Sexton then dealt with the early experi 
ments which have been made to utilise 
these rays, including the work of Hertz, 
Lodge and Preece. Slides were shown of 
an object actually photographed by in- 
visible rays beyoud the violet, and by 
rays beyond the red, pag that the 
eye does not see everyt 

Fading and “ Blind Spots,” which 
have been so conspicuous of late as the 
result of broadcasting, were touched 
upon, and suggestions were made for 
experiments, in .this direction in the 
district. 

Hon. Sec., R. J. W. Lankester, Wander- 
ings Farm, Kingston-on-Thames. 


The second annual meeting of the 
Society took place on January 4th. 

After the election of the Committee, 
on which most of the past members 
were retained, the treasurer submitted 
a highly satisfactory balance sheet. 

The Society's five-valve set has recently 
been overhauled and, together with a 
loud speaker, is now available for loan 
to members. The Technical Committee 


is now engaged on the construction of a . 


short wave meter for Club use. 
Particulars of membership will pe 

gladly furnished by the Hon. Sec., B. 

Houston, 125, Hurlingham Road, Putney. 


South Woodford Radio Society.* 

On January 7th an interesting meeting 
was held at headquarters, when Mr. 
C. F. S. Hearn gave a lecture and demon- 
stration on *‘ Valve Curves.” Several 
curves were taken of hard and soft valves, 
the results being plotted and shown on 
the blackboard. 

Forthcoming fixtures include lectures 
and demonstrations on broadcast recep- 
tion, Neon tubes, electrical measure- 
ments, reflex circuits, etc. 

Hon. Sec., Cyril F. S. Hearn, 25, 
Walpole Road, South Woodford. 


West London Wireless and Experimental 
Association.* 


The experimental night arranged for 
January 15th was postponed in view of 
the non-arrival of certain units under 
construction, and the evening was 
accordingly devoted to informal dis- 
cussion, and the reception of broadcasting. 

It has been decided to hold a monthly 
meeting for actual experimental work. 


The new apparatus now being mounted 
as separate units will permit of tests 
with a great number of circuits, and 
demonstrations for members who happen 
to be in difficulties. 

Headquarters: Acton and Chiswick 

olytechnic. 

Particulars regarding membership will 
be gladly forwarded on application to 
the Hon. Sec., Horace W. Cotton, 19, 
Bushey Road, Hayes, Middlesex. 


The Woolwich Radio Society.* 

During the last month the Society has 
held several very interesting meetin 
On January 2nd, 1924, Mr. Elliott, of t e 
D.P. Battery Company, delivered a 
very interesting and practical lecture on 
“ Storage Batteries, their Management, 
Care, and Construction, ” illustrated by 
lantern slides. 

On January goth, 1924, the President, 
Captain C. T. Hughes, gave an instructive 
demonstration on ‘“‘Choke-coil Amplifiers.” 
He had constructed a 2-stage L.F. 
amplifier, which was shown to be 
practically devoid of any sign of dis- 
tortion, and was proved to be very much 
better than a 2-stage L.F. amplifier, using 
intervalve transformers. 

On January 16th the annual general 
meeting was held. After the various 
reports by the Secretary and Treasurer 
had been read and adopted, the existing 
officers resigned, and new officers were 
elected as follows :—President, Captain 
C. T. Hughes, R.E.; Vice-Presidents, 
Captain C. C. J. Frost (of the B.B.C.), 
Mr. A. F. Bartle, L.D.S., of Blackheath, 
DE An S, Me HT Mr. H. Houghton ; 
iar a ars South; Treasurer, 

ba Me oinaan Mr. H. W. 
Everitt; and 'ice-Chairman, Mr. H. V. 
Potter. 

A competition has been arranged for 
members—prizes to be awarded to the 
value of {1, 15s. and 10s. At the close of 
the meeting two members, Messrs. Beeson 
and Everitt, described how they had 
been very successful in receiving KDKA 
on his 100 metre wave on the loud speaker. 
New members are welcomed on any 
Wednesday evening at the Y.M.C.A., 
Thomas Street, Woolwich, at any time 


: H. J. South, 42, Greenvale 
Road, Eltham, c: E. 


Sheffield and District Wireless Society.* 

n January 18th, Mr. H. Lloyd, 
M.Eng., delivered an illuminating lecture 
on the ‘Armstrong Super-heterodyne 
Receiver.” Mr. Lloyd pointed out that 
the employment of the super-heterodyne 
principle enabled one to solve the other- 
wise difthcult problem of applying high 
frequency amplification to the Reinartz 
receiver. A very successful experimental 
demonstration of the arrangement was 
given. 

Hon. Sec., 


R. Jakeman, ‘* Woodville,” 
Hope, Sheffield. 


B.T.H. Radio Society. ` 
Mr. R. C. Clinker (President of the 
Society), recently gave an extremely 


interesti lecture on ‘‘ Radio Valves,” 
illustrat by a cinema film entitled 
“The Audion,” kindly loaned by the 


Western Electric Company. 

During the course of the lecture im- 
portant points were illustrated with 
lantern slides, and Mr. Clinker 
demonstrated the action of the three- 
electrode valve in an oscillatory circuit 
by means of his most ingenious working 
model. The latter, which he recently 
demonstrated before the Institution 
of Electrical Engineers, clearly shows the 
underlying principles by a direct 
mechanical analogy. 


This was followed by the cinemat ph 
film, which shows in t detail the 
functioning of the valve in wireless 
circuits by means of animated diagrams. 
One of the most attractive features of 
this film was the section dealing with the 

ieee ” effect in a wireless valve 

er various conditions. A second film 
dealing with the manufacture of com- 
mercial telephone instruments, was 
then projected, which illustrated the 
manufacturing processes in a most striking 
manner. 

The acknowledgements of the Society 
are due to the B.T.H. Co. for the facilities 
given, and for the use of the cinema 
projector. 

Hon. Sec., Mr. Bradley, B.T.H. Radio 
Society, British 9Thomson-Houston Co., 
Ltd., ugby. 


Holy Trinity Meccano and Radio Club. 


The first session of the Club’s Radio 
Section has been fairly successful. The 
construction of a club radio set on the 
unit system has been commenced, 
and the valve-detector unit has already 
been finished. Although the Radio 


. Section’s balance sheet shows a small 


balance on the right side, it was quite 
evident that lack of funds was the chief 
handicap, and consequently at a recent 
committee meeting revised subscriptions 
and rules to take effect next session were 


considered and finall yy 

Affiliation with the adio Society of 
Great Britain has also been applied 
for. 

The membership and attendance has 
been very good, but more adult members 
would be welcomed. (The minimum 


' age is 16, but boys who are also members 


of the Meccano Guild, over 14 years of 
age, may also join.) The new ‘session 
began on Saturday, January 26th, 
1924, in the Holy rinity Parish Hall 
Richmond Road, N.1. (Reom 2), at 
6.30 p.m. Copies of the revised rules 
and subscriptions may be obtained on 
application tọ the 
Section) Mr. W. Stretton, ts. Thornhill 
Houses, Thornhill Road, N.r 
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I. All questions are answered through the post. A selection of those of general interest 


is published. 


2. Not more than four questions may be sent in at any one time. 


3. Every question should be accompanied by a postal order for 1/-, or 3/6 for four questions, 
and by a coupon taken from the current tssue. 


4. Alternatively, advantage may be taken of our free service by using the free coupon. 


This 


appears in the first issue of each month, and is valid during the current week only. 


“ F.F.” (Purley) asks for a circuit for a 
three-valve receiver using two stages of H.F. 
amplification followed by a valve detector 
with reaction on to the aerial circuit. 

The circuit required is given in Fig. 1. Switches 
are provided to switch off one or both H.F. valves 
when not required. 


“ W.G.B.C.” (Shrewsbury) asks if we could give 
the name of any publication dealing with the 
history and development of wireless tele- 
graphy. 

An excellent paper on this subject was read 
before the Radio Society of Great Britain by 
Mr. G. G. Blake. The paper was reprinted in the 
issues of The Wireless World and Radio Review 


Fig. 1. 


“ F.F.” (Purley). 


of May 26th and June 2nd, 1923, and also in the 
Journal of the Radio Society of Great Britain, 
Volume IV, Part 1. 


“ R.J.” (London, N.W.) asks for a comparison 
of the resistance capacity and transformer 
methods of low frequency coupling. 

The resistance coupled L.F. amplifier does not 
give s0 great an amplification per valve as the 
transformer coupled type, but with proper adjust- 
ment, in general, the distortion produced is less in 
the case of the former. It must be remembered 
that a plate voltage of at least twice that normally 
used is required with resistance couplings. For 
general reception the transformer method of coup- 
ling is perhaps best, since two valves instead of 
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A receiver with two stages of H.F. (tuned anode) and detector, with the roaction 


coil coupled to the aerial coil. 
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three may be used to operate a loud speaker, and 
distortion may be considerably reduced by care- 
ful choice of the transformers and the adjustment 
of the L.F. circuits. In this connection we would 
refer you to a note on page 99 of the issue of 
October 24th, 1923. 

“ C.E.P.” (London, S.E.22) asks for a diagram 
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“ J.C.H.” (Burnley) asks for a diagram of a 
five valve receiver with one stage of H.F. 
amplification, one rectifier and three note 
magnifiers. 

A diagram of the receiver required is given in 
Fig. 3. In general it will be found that two stages 
of L.F. amplification will give best results when 


Fig. 2. “ C.E.P.” (London, S.E.22). A receiver with one stage of H.F., one stage of dual amplification, 
crystal detector and optional note magnifier. 


of a three-valve receiver in which the first 
valve functions purely as a high frequency 
amplifier, the second as a dual amplifier, 
and the last as a note magnifier. 

The diagram is given in Fig. 2. A crystal 
rectifier is used, and a switch is provided to cut 
the note magnifier out of circuit when not required. 


Fig. 3. 


transformer coupling is employed. The distortion 
introduced by the last L.F. valve may be con- 
siderably reduced by connecting cells in the grid 
circuit as shown in the diagram. The correct 
value for this grid bias must be found by experiment. 
A reaction switch is provided so that reaction may 
be used either to the aerial or tuned anode circuits. 


“ J.C.H. (Burnley). A jive-valve receiver with one H.F., detector, and one, two or three_ nole 
magnifiers. j 
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RESISTANCE, CHOKE, OR TRANSFORMER 
LOW FREQUENCY COUPLINGS ? 


By W. 


HERE appears to be some con- 
fusion regarding the merits of the 
several methods of coupling valves 
for low frequency amplification. 
By low frequency is understood the band 
of frequencies set up by speech and music. 
The band may extend from about 200 to 
10,000 cycles per second. The three methods, 
resistance (A), choke (B), and transformer 
(C), are shown in Fig. r. The amplification 
A, obtainable with any of the couplings, is 
equal to the ratio of the voltage V, produced 


by the applied voltage V,; that is A = y 


The valve is a voltage operated device, and 
with any system of coupling, the aim is to 
cause the signal voltages V, to be repeated 
with the largest possible voltages V4. 

Let us suppose the voltage amplification 
factor of the valve, u = 10, and that its 
normal alternating current internal resistance 
(anode to filament) under operating con- 
ditions R, = 40,000 ohms, when the anode 
voltage is 60 volts. 


RESISTANCE COUPLING. 

Referring to Fig. 1A, the total anode 
circuit resistance is R, +R, R, being ‘the 
valve anode filament resistance, and R the 
external resistance connected between the 
positive terminal of the anode battery and 
the anode. The current J, flowing in the 
anode circuit as the result of applying a 
sine wave voltage, V,, to the grid circuit of 
the first valve, is equal to the voltage set 
up in the plate circuit divided by the total 
resistance, R, + R. Now, a voltage of V, 
volts applied to the grid circuit acts like a 
voltage equal to V, x uw in the plate 


circuit. Therefore we may write : 
I. E V, xu 
r. R,+R 


The current J, is of course flowing through 
the external resistance and the valve in 
series; the voltage E,, set up across the 
external resistance is therefore equal to the 


JAMES. 


current multiplied by the external resistance, 
that is 1, X R= Ep 
Vry 
R, + 

Multiplying each side of the equation by R 
we obtain 


But I= 


I,x R= E,=V, xX px 


R,+R 


i 
RESISTANCE 
t 


The voltage set up across the external 
resistance is communicated to the grid of 
the next valve by the condenser C, and as 
this condenser is designed so that there is no 
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appreciable fall in voltage across it, the whole 
of the voltage is applied to the grid ; that is, 
we may say E, = V}. Then the voltage 


A ET ee 
V, EAR ER 


That is, the actual voltage amplification 
obtained is equal to the voltage amplification 
of the valve („) multiplied by the value of 
the external resistance (R) divided by the 
total anode circuit resistance (R, + R). 

Without working out the formula, it will 
be clear that when the external resistance 
has the same value as the internal resistance 
of the valve, the total voltage set up in the 
anode circuit is equally divided between the 


amplification 4 = 


valve and the resistance. The amplification ` 


obtained is exactly one half of that possible, 


10 


` AMPLIFIOATION = 
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when an external resistance of 40,000 ohms 
is used. 
From the equation 


R 
A=pux R, +R 
we notice that the amplification is increased 
as the external resistance is increased, it 
being understood that the anode battery 
voltage is suitably adjusted. Let us find the 
amplification obtained for several values of 
external resistance. 


(1) External resistance = 10,000 ohms. 


. R ee 10,000 
= d ee eee ee, aa en a a 
f R,+ R 40,000 + 10,000 2 


(2) External resistance = 40,000 ohms. 
40,000 
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Fig. 2. 


namely 5. Another point which should be 
borne in mind is that there is a fall in voltage 
across the resistance due to the normal anode 
current. The voltage at the anode of the 
valve is equal to the voltage of the anode 
battery, less the quantity—external re- 
sistance multiplied by the normal anode 
current. 

If we assume that the normal anode current 
is 2 milliamperes, the battery should be 


increased by 


= 8o volts 
7 x 40,000 


(>; External resistance = 100,000 ohms. 
100,000 | 

40,000 + 100,000 7 F 

(4) External resistance = 400,000 ohms. 
400,000 

40,000 + 400,000 9 7° 


A =I0 X 


A =I10X 


By working out a number of other examples 
we may obtain sufficient points to plot a 
curve showing the relationship between the 
amplification obtained with various external 
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resistances. Referring to Fig. 2 the ampli- 
fication obtained is marked against the 
vertical line, and the external resistances 
are marked on the horizontal line. 

There are three important points to 
notice :— | 

(1) With resistance coupling it is im- 
possible to obtain an amplification equal 
to the voltage amplification of the valve. 
If the external resistance were infinitely 
great, the actual amplification would equal 
the voltage amplification factor of the valve. 
When the external resistance is ro times the 
valve resistance, the amplification obtained 
is only about go per cent. of the total posstble. 

(2) The larger the value of external 
resistance, the greater the amplification. 
From the curve it is seen that starting with 
a small value of external resistance, the 
amplification increases rapidly as the re- 
sistance is increased. With the larger 
values of external resistance, say above 
100,000 ohms, the amplification only in- 
creases slowly. 

(3) The voltage of the anode battery should 
be increased to compensate for the normal 
fall in voltage through the external resistance. 
The internal resistance of a valve depends 
on the value of grid and anode voltages. 
The internal resistance may be considerably 
increased by reducing the normal anode 
voltage, and, further, the valve will not be 
working according to the characteristics 
assumed above. If the resistance is in- 
creased, the amplification obtained will 
be less than that possible, because the ratio 
external to internal resistance is reduced. 

From the point of view of straightening 
out the characteristic curve of the valve, 
an external resistance of about twice 


the internal resistance is satisfactory, 
provided the anode battery is suitably 
adjusted. In the case considered, the value 


of the resistance may be about 80,000 ohms. 
The anode battery should then have a 
voltage of 160 plus the normal anode voltage 
of the valve. 


THE COUPLING CONDENSER AND GRID LEAK. 

The voltage of the end of the resistance 
joined with the positive terminal of the 
anode battery, does not change when a 
signal 1s impressed on the grid of the valve, 
because the resistance of the battery is 
negligible. Therefore, so far as the signal 
voltages are concerned, that end of the 
resistance may be considered as having the 
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same voltage as the side of the filament 
of the valve to which the negative terminal 
of the anode battery is connected. If the 
grid of the second valve, Fig. 1A, was 
joined directly with the anode of the first 
valve, the grid would have the same potential 
as the normal voltage of the anode, which 
is sO positive that the second valve could 
not function. The purpose of the coupling 
condenser, C is to break the path between 
anode and grid so far as the normal voltage 
of the anode is concerned, but yet to transmit 
without hindrance the voltages set up at 
the anode as the result of a signal. 

When the grid is isolated by a condenser 
in this way, its normal potential varies 
according to the charge accumulated by the 
condenser plates joined to the grid, which 
is hable to become so negative that the 
anode current is reduced to zero. A re- 
sistance is therefore connected between the 
grid and the filament to provide a path for 
the escape of the grid charges. A usual 
value is one or two megohms. 

The effective resistance between the grid 
and filament of the second valve consists 
of the leak resistance in parallel with the 
internal grid to filament resistance. The 
capacity between the grid and filament 
is considered negligible so far as low fre- 
quencies are concerned, and probably the 
effective resistance under normal operating 
conditions is of the order of 500,000 ohms. 
The grid condenser is in series with this 
resistance, therefore the voltage set up 
across the grid and filament as the result 
of a signal is equal to the total voltage 
set up across the external anode resistance, 
less the fall in voltage across the condenser. 
If a loss of voltage of 5 per cent. is per- 
missible, the reactance of the condenser ought 
not to exceed about 26,000 ohms. For a 
mean speech frequency of 1,000, we find from 


I 
the formula, reactance = nfC’ that a con- 


denser of approximately 0-006 microfarads 
is suitable. 

But here a question arises as to whether 
distortion is not likely to be produced 
on account of the percentage fall in 
voltage across the condenser being different 
for the different frequencies in the signal. 
For example, the reactance of the 
0-006.) condenser to a 200 frequency signal 
is about 130,000 ohms. To a frequency 
of 5,000, the reactance is only 5,000 ohms. 
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‘These examples clearly show that all fre- 
quencies are not transmitted equally well. 
The lower frequencies set up relatively 
large voltages across the condenser, and if 
several stages of amplification are used, 
it should be expected that the resultant 
signal will differ from the original in that 
the higher frequencies have been amplified 
more than the lower frequencies. For this 
reason it is desirable to use larger coupling 
condensers. If a value of 0-05 microfarad is 
used, all frequencies should set up practically 
the same relative grid voltage, because the 
condenser reactance at 200 cycles is only 
about 16,000 ohms, which in comparison 
with the grid to filament resistance is quite 
negligible. But there is a limit to the capacity 
of the coupling condensers beyond which 
it 1s not advisable to go. The time constant 
of the grid circuit, equal to R x C seconds, 


should be comparable to the quantity 4 


seconds, where / is the frequency of an element 
of a speech signal. If the condenscr capacity 
and the grid to filament resistance are both 
large, the time constant is of course large, 
and we would expect that in the event of 
a strong signal, the grid potential would 
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not fall to normal again before the arrival 
of the next signal. One cannot decrease 
the value of the grid leak beyond a certain 
value, because the anode resistance is shunted 
by the condenser and grid to filament 
resistance in series, and if the latter are 
low, the amplification will be a httle 
reduced because of the lower effective re- 
sistance in the output circuit of the valve. 

However, as a compromise, good values 
for the grid condenser and grid leak are 
0-or microfarad and 1 megohm. 

In my opinion, from the point of view 
of securing perfectly distortionless ampliti- 
cation, it is advisable not to use grid con- 
densers and leaks, but to connect batteries 
between the anode of the valve and the 
grid of the next. The positive terminal 
of the battery should be connected to the 
anode, and the negative terminal to the 
grid of the next valve, and adjustments 
of the voltage made to obtain the correct 
operating conditions. There are probably 
not many experimenters who will wish 
to go to the trouble of using these batteries 
to replace the coupling condensers and 
leak resistances. 


(To be concluded.) 


TRANSATLANTIC BROADCAST TESTS. 


PRIZE AWARDS. 


The enormous number of reports of successful 
reception of American broadcasting during the 
recent Transatlantic Broadcast Tests, induced us 
to offer prizes to those who had taken so much 
tronble in the interception of the American signals. 

In our issue of December 12th we announced 
that we would award a first prize of £10 and a 
second prize of £5 to those hsteners who could 
show the greatest originality in the desin of their 
receiving apparatus. A very large number of 
descriptions of stations have as a result come to 
hand, and after careful consideration it has been 
decided to make the awards to the two listeners 
mentioned below. 

Very many of the descriptions indicated the 
great care taken by experimenters in the design 
and construction of their sets. For instance, 
in many cases, special schemes had been introduced 
into the high frequency amplifying circuits to 
carefully control the extent of oscillation, both 
from the point of view of convenient manipulation 
and also for the purpose of minimising interference. 
In consequence, it is not possible to make an analysis 
of the various types of receivers which were suc- 
cessful in the reception of the American broad- 
casting, as there are so many varied arrangements. 
It is not even possible to draw conclusions on such 
simple matters as parallel or series condensers for 


aerial tuning or to conclude that the tuned anode 
arrangement is in general more successful than say 
the high frequency intervalve transformer. A 
very small percentage of the successful sets employed 
dual amplification. Aleo, in nearly every case, 
high frequency ampuification was employed, one 
high frequency valve being adopted, or two with 
switching. 

We looked with interest to see what practical 
system was employed for the operation of more 
than one high frequency valve, and it is of interest 
to observe that no successful set of reliable design 
made use of two H.F. amplifiers in a manner 
requiring simultaneous tuning. Switching arrange- 
ments appear to be very popular. 

We wish to thank the many who participated 
in the tests, and in particular those who so kindly 
submitted descriptions of their apparatus. 

In such instances where the apparatus described 
is of particular merit, we will arrange to publish 
descriptions of the apparatus emploved for trans- 
atlantic telephony reception, for this achievement 
can probably be regarded as the hall-mark of 
efficiency of an amateur set. 

First Prize of 810—D. C. W. Howard. Esq., 
B.A., B.Sc., Sutton, Surrey. 

Second Prize of 85—W. 


Harrogate. 


Hartley. Esq., 
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WAVEMETER. 


A HETERODYNE OSCILLATOR FOR 180 TO 220 METRES. 


Now that 200 metres is being adopted for amateur experimental working it 

becomes necessary to construct a wavemeter operating on this wavelength. 

Special signals are periodically transmitted from 6 XX with which this 
wavemeter may be calibrated. 


By MAURICE CHILD. 


ITH the increasing use by 

experimenters of wavelengths 

of the order of 180 to 220 

metres, both for transmission 
and reception, it is of great assistance to 
quick and accurate work to be able to 
adjust the apparatus employed to the 
required wave- 
length, as much 
time is usually lost 
by the transmitting 
station getting in 
touch with the 
receiving station 
and vice versa unless 
this is done. 

The following is 
a list of the parts 
required to make 
up a similar instru- 


work to the dimensions given as closely as 
possible. 

The first operation is to mark out the 
panel after having squared it up and well 
rubbed it down to remove any roughness 
on the surface. : 

The writer having the necessary workshop 

facilities built up 


his own variable 
condenser, thereby 
ensuring accurate 
fitting of the 


spindle in the 
bushes and elimina- 
ting ‘‘shake.”’ Only 
the plates and 
spacing washers 
which are standard 
articleswere bought, 
together with the 


ment to that about usual knob, scale 
to be described. and ebonite back 
Polished wood plate. If the ex- 

_ box. perimenter is not 
EEEE A ae Interior of short wave heterodyne wavemeter.. The able to construct 

i alvo: hrai interior of the case is lined with copper foil. his own variable 
sockets. condenser he should 


6-plate variable condenser (3 moving and 3 
fixed plates). 

0-01 uF fixed condenser. 

Ebonite former or tube 2} in. diameter. 

Copper foil for lining box. 

Copper foil for making up small fixed condenser. 

Telephone jack. - 

Small switch for filament circuit of valve. 

Quantity of No. 26 S.W.G. D.S.C. copper wire. 

Anti-capacity extension handle for variable 
condenser. 


The circuit arrangements will be seen from 
Fig. 1. In building up the instrument it 
is necessary to bear in mind that very small 
variations in the value of the inductances, 
variable condenser and small fixed condenser 
are sufficient to cause large errors in wave- 
range and therefore the reader is advised to 


get one made, but it is advisable to avoid 
those types with top and bottom plates 
of metal as too much space will be taken 
up and additional capacity effects and losses 
may occur. 

The inductances consist of two coils 
wound in the same direction and with 41n. 
spacing between them on the ebonite tube 
which can be fitted with a wooden plug at 
one end to which a small brass angle bracket 
can be screwed for. fixing it to the panel. 
The grid circuit coil consists of 25 turns of 
No. 26 S.W.G. double silk covered copper 
wire and the plate circuit coil of- 37 turns 
of the same wire. The turns should occupy 
a space of 4 in. and ? in. respectively 
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and form e layer coils. The outer 
ends of the coils must go direct to the “ grid 
and plate” valve sockets and the inner 
ends to the eee side of filament and 
positive of the H.T. battery respectively. 


Circuit of wavemeter. 


The telephone jack may be dispensed with 
if desired and two terminals employed 
instead, which must be “ shorted ” if tele- 


Top and underside drawing showing the layout of the components. 
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mica dielectric separating them. Since 
mica varies considerably in thickness and 
few people have micrometer gauges, it is 
not necessary to follow exact dimensions 
here. This condenser is placed very con- 
veniently on the back plate of the variable 
in order that small modifications in the 
size of the strips, thickness of mica, etc., 
can be made. In this way the wavelength 
range over which the instrument will tune 
can be adjusted. 

Thus if the capacity of the fixed condenser 
is a trifle too large, the range may be 190 
to 230. To remedy this either the middle 
strip can be pulled out a little or an extra 
thickness of mica can be put in on one side. 

After each alteration, care must be taken 
to ensure that the top clamping plate is 
tightened before testing as the mechanical 
pressure materially affects the capacity. Two 
or three trials will probably be sufficient. 
For the purpose of these trials of waverange 
it will be found convenient to use an ordinary 
buzzer wavemeter placed within a foot or 
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An extension on the condenser knobs 


permits of critical adjustment and removes the hand from the circuit. 


phones are not used. When telephones are 
used, as in the case of measuring the wave- 
length of a transmitter, they should prefer- 
ably be of low resistance or an additional 
H.T. cell may be required. The H.T. battery 
recommended is of 15 volts. A 4-volt 
accumulator battery is employed without 
_external resistance to light the filament. 
A small fixed condenser is placed across the 
variable. This consists of two copper foil 
. strips each side of a single strip with thin 


two of the heterodyne, using telephones with 
the latter. 

Usually one or two members of a local 
Radio Society have a buzzer wavemeter 
which they would be willing to lend for the 
purpose. 

Before making the above trials and final 
calibration the containing box must have 
its sides and bottom lined with copper foil. 
This effectively screens the instrument from 
external capacities such as the H.T. and 


586 
L.T. batteries, the variation in position. of 
which is found. to slightly influence the 


wavelength calibration unless the above 
precaution is taken. 


Sufficient energy gets in and out from the 


instrument through the ebonite top which 
is unscreened. It is for this reason that 
an extension handle is desirable for very 
fine measurements. 

For the final accurate calibration, the 
experimenter should employ the special 
signals sent from time to time from the 
Radio Society of Great Britain’s station on 
sufficient power to be heard all over the 
British Isles with a single valve receiver.. 

For the method of doing this, application 
should be made to the Secretary of the 
T. and R. Section of the Society, to which 
anyone may belong without formality be- 
yond the payment of a nominal subscription. 
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is The finished wavemeter. 
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PATENT ABSTRACTS. 


Crystal Detectors. 

There are a number of types of crystal 
detector. With some it is an easy matter 
to obtain that delicate adjustment which is 
so necessary when detectors employing a 
form of cat-whisker are employed, and with 


others, adjustments are difficult and erratic. ` 


—— 
- Fe, 


of Se A o. i 
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Fig. 1. 


A form of crystal detector which, it is 
claimed, allows of easy adjustment,* is shown 
in Fig. 1. The crystal is held between the 
pillar (3) and the cup (2). The cup is carried 
by a rod which passes through the pillar (1), 
and may be rotated or moved endways. 
The contact wire is carried by a rod at (4), 
and the rod passes through the piece (6), 


*British Patent 207,328, by W. C. J. Schlie. 


which is held by the spring (7). The contact 
wire may be moved up and down or sideways. 


Variable Condensers. 

An interesting sort of condenser, which 
may be of use in experimental work, is shown 
in principle in Fig. 2.* 

One plate of the condenser consists of a 
wire or metal core, (1). The dielectric (2) 
may consist of a braiding or sleeving, or any 
of the usual insulating materials. The 
second plate of the condenser consists of a 
metal wire or strip (3) wrapped over the 
dielectric (2), and the ends are held by the 
clips (4). The capacity may be varied by 
changing the number of turns in the helix (3) 
or by expanding or contracting the helix by 


Fig. 2. 


turning one of the clips (4). A condenser of 
this sort may be used as`a neutralising con- 
denser in a Neutrodyne receiver, and in any 
circuit where a small capacity is required, for | 
example, a grid condenser. | W.J. 


*British Patent 207,649, by W. J. Brown, H. G. 
Bell, and Metropolitan Vickers, Ltd. 
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OCA BOUR-VALVE DUAL NEUTRODYNE 
RECEIVER. 


In the first portion of this article we described the principles underlying the 


construction of a Neutrodyne receiver. 


Below we continue with construc- 


tional and operating particulars. 


By W. JAMES. 


(Concluded from page 559 of previous issue.) 


The ohmic resistance of the filament 
resistances to be used depends upon the type 
of valve it 1s proposed to employ. With 
valves taking 0-3 to 0-4 amperes, a total 
resistance of 7 or 8 ohms is satisfactory. 
When 60 milliampere valves are to be used, 
a resistance of about 30 to 50 ohms is neces- 
sary. Special filament resistances of this 
value may be purchased; alternatively, 
those who may wish to try different types 
of valves are recommended to use the ordi- 
nary 5 or 6 ohm filament resistances, and to 
connect a resistance unit in series with the 
filament battery lead to the filaments. 
Suppose one wishes to use an “ R ” valve as 
the note magnifier, and 60 milliampere 
valves in the remainder of the circuit. 
All the resistances may be alike—5 or 6 ohms 
—but a resistance unit may be connected 
between the terminal marked LT, and 
the filaments. Some resistance units are 
provided with an adjustment which may be 
made according to the voltage of the filament 
heating battery. If one wished to try.ordinary 
“R” type valves throughout, it is only 
necessary to short circuit the resistance unit. 

The reaction variometer consists of two 
circular pieces of grooved ebonite, one 
screwed to the back of the panel, and the 
other mounted on the end of the spindle 
which carries the knob. The formers are 
2 ins. in diameter, with a groove $in. deep 
and 4 in. wide. Pin-type plug-in transformers 
with the pins removed were used in this 
receiver. One is fastened to the back of the 
panel with two countersunk 6 B.A. screws. 
The exact position is shown in Fig. 5. The 
other is screwed to a small piece of ebonite, 
24 ins. long by # ins. wide, so that one end 
projects. The end of the spindle is passed 
through this end and locked. Each former 
is wound with 50 turns of No. 30 D.S.C. 
and they are joined in series with the windings 


in the same direction. The moving coil is 
arranged so that its surface only just clears 
the surface of the fixed coil. 


THE BASEBOARD. 

The baseboard is of wood, 23} ins. long, 
7% ins. wide and #in. thick. It carries the 
valve holders, fixed condensers, neutralising 
condensers, low frequency transformers, and 
the connection strip. The arrangement of 
the parts is clearly shown in Figs. 4, 5 and 6. 
The valve holders used are those sold by 
Burndepts, Ltd., and are very convenient 
for mounting on a board, because of the way 
the connections are brought out through 
the side of the holders. The fixed con- 
densers have the following capacities :— 
15, 0°000254F ; 16, 0-002uF ; 18, 0:005F ; 
20, 0°0002uF ; 22, 0-002uF. The grid leak 
is 2 megohms. 

Condensers 17 and Ig are the neutralising 
condensers, shown in greater detail in Figs. 4 
and 5. They are made up of an ebonite 
base 1$1ins. square, on which is mounted 
a fixed brass plate about # in. square, and a 
bracket carrying a circular brass disc about 
2 in. in diameter. The disc is soldered to the 
head of a 4 B.A. screw which is carried by the 
bracket. The end of the screw is slotted, 
and a nut is provided so that when the best 
capacity is experimentally determined, the 
moving plate may be secured. 

The low frequency transformer (9) con- 
nected between the plate of the detector 
valve and the grid of the first valve (V,) 
is one manufactured by W. G. Pye & Co. 
Type No. 1 is used, and the correct connec- 
tions are I.P. to plate and O.S. to grid. This 
transformer was used because the makers 
claim that it has a flat frequency charac- 
teristic over the band of frequencies necessary 
for the successful transmission of music, 
and that the amplification when connected 
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to an average receiving valve is of the order 
of 25; both very desirable characteristics, 
to be sure. The transformer is certainly 
quite excellent. 

The second low frequency transforner, 8 
(a Marconi Scientific Instrument Co. trans- 
former) has a low turn ratio, and is easily 
able to safely carry the heavier currents 
present in the second stage of note magnifi- 
cation. 

A dry cell unit (21) consisting of two 
small dry cells is joined in the grid circuit 
of V,. The grid bias of 3 volts is satisfactory 
when an “ R” type valve with 100 to 120 
high-tension voltage is employed. 
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circuits, jacks, fixed condensers and low 
frequency transformers with those units 
Any fairly heavy gauge tinned 
copper connecting wire such as No. 18 or 
No. 16 is satisfactory, and besides being 
easy to handle, looks pleasing. I found 
myself that heavy gauge square connecting 
wire is a little difficult to handle, more 
especially those connections terminating at 
jack contacts. Use the wiring diagram, 
Fig. 4. 

When the wiring of the apparatus on the 
baseboard, and the jacks, resistances, and 
reaction variometer is accomplished, the 
condenser-transformer units may be assem- 


Fig. 2. Rear view of the receiver with the case removed. The parts are labelled as follows : tuning condensers 

1, 2 and 3; high frequency transformers 4, 5 and 6; valve V, operates as a dual amplifier, V, as a high 

frequency amplifier, V, as detector and V, as a note magnifier; note magnifier transformer, 8 ; transformer 

in the dual circuit, 9 ; reaction variometer T ; detector valve jack 24; note magnifier jack 23 ; grid bias battery 
21; grid condenser and leak 15 and 14. 


SETTING Up AND WIRING. 

I suggest the work is carried through in 
the following order: construct the high 
frequency transformers and fit them to the 
end plates of the variable condensers ; con- 
struct the reaction variometer ; if the com- 
ponents detailed above are to be used, 
mark out the panel and baseboard; fix 
all the components, using the lay-out of 
Figs. 4 and 5 ; alternatively, fasten the ebonite 
panel to the wooden baseboard with the 
brackets, arrange the components to their 
best advantage, mark their position, and 
then drill the panel and assemble. When 
satisfied with the fixing of all components, 
remove the condenser-transformer units. 
It is very much easier to wire the filament 


bled and wired. There is a fair amount of 
room between the components, and wiring 
is a straightforward matter provided it 1s 
carried out without undue haste. Notice 
that the two neutralising condensers are 
connected between the tappings from the 
second and third high-frequency trans- 
formers and the grids of the first and second 
valves. No connection is made with the > 
tapping of the first transformer. 


OPERATION. 

When the wiring is finished, insert all the 
valves and join up the filament heating 
battery according to.the connections to the 
connection strip of Fig. 3. The valves Vj, 
V, and Vg, should light, and when the tele- 
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phone plug is pushed in the note magnifier 
jack, valve V, should light. If ordinary 
valves taking six volts are used throughout, 
terminals LT,,, and LT , will both be joined 
to the positive terminal of the 6-volt 
accumulater. If special valves are to be 
used, connect the terminals accordingly. 
As a safety measure, it is well to connect a 
couple of dry cells to the high tension 
terminals and disconnect the filament battery 
to make spre there are no wrong connections 
between the filament circuit and the plate 
circuit. Then connect the proper batteries 
and the aerial and earth, and push the 
telephone plug into the detector valve jack. 
Leave the reaction variometer alone for the 
time being, and adjust the detector valve 
resistance just below. the point where a slight 
hissing noise is heard. 

Because all the coils and tuning condensers 
are alike, the second and third circuits 
should tune to the same wavelength when 
their condensers are set to the same settings. 
The first condenser setting will generally be 
a little less than that of the others. If 
possible, tune in a signal from a wavemeter ; 
otherwise, search for a broadcast trans- 
mission by setting condensers 2 and 3 alike, 
and slowly turn the knob of condenser I. 
Repeat the tuning in this way, advancing 
condensers 2 and 3, but one division of the 
dial at a time. When a signal is heard, 
carefully adjust all the condensers, the 
detector valve filament resistance, and the 
reaction variometer. 

To adjust the neutralising condensers take 
the first valve out of its holder, place a piece 
of paper round one of the filament pins and 
put it back in the socket. The valve will 
not light now, of course. Carefully retune 
the first and second condensers, when the 
signal will in all probability be heard in the 
telephones. Now very carefully adjust the 
first neutralising condenser by bringing the 
moving plate closer to the fixed plate until 
nothing is heard in the receivers. If it is 
not possible to obtain an adjustment where 
no signal is heard, alter slightly the position 
of the wires connected with the first and 
second tuning circuits. When screwing the 
moving plate of the neutralising condenser 
towards the fixed plate it may be found there 
is a point where the signal is weakest, and 
any change in either direction of the movable 
plate strengthens the signal. Results will 
very likely be satisfactory even though a 
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silent point is not found. Carefully lock the 
movable plate by screwing up the nut. 

Adjust the second neutralising condenser 
in the same way as the first, lighting the 
filament of V, and having the piece of paper 
round one of the filament legs of valve V,. 

To properly adjust the neutralising con- 
densers requires a little patience, and cannot 
be hurried. With improper adjustment, 
signals are either weaker than need be, 
or the circuits are liable to oscillate the same 
as in an ordinary receiver which is not 
provided with means for neutralising the 
back coupling (reaction) produced through 
the capacity coupling between plate and 
grid circuits. 

Results are most satisfactory when a good 
outdoor aerial is used. At first tuning 
should not be hurriedly carried out, because 
the receiver is very selective, and I have 
found it easily possible to miss a station. 
Once the setting of the dials corresponding 
with the various wavelengths are recorded, 
tuning in is a pleasure, and may be under- 
taken by ariyone, as it simply means setting 
three condenser dials. The receiver will 
tune over the broadcast band and up to 
about 600 metres. 

Large capacity condensers, such as 0°5 
microfarads, should, of course be connected 
between the positive connections from the 
high tension battery and the negative 
terminal. 


A USEFUL TERMINAL. 


A convenient terminal designed to facilitate the 
rapid change of connections and arranged to ensure 
reliable contact is shown below. 


Courtesy : Gent & Co., Ltd. 
New type of terminals. 


The wires are held between two crescent-shaped 
faces, which offer the additional advantage that a 
number of wires can be reliably held. 
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THE MYERS VALVE. 


E have recently tested two 
types of the “ Myers” valve 
submitted to us by Messrs. 
Cunningham & Morrison, of 
49, Warwick Road, Earl’s Court, one de- 
signed to work from 
two dry cells, and 
another known as the 
“ Universal.” This 
latter is an ordinary 
hot filament type. 
Both valves present 
the same outward 
appearance, and the 
first point to claim 
attention is the mount- 
ing, which is quite 
unique. The bulb is 
tubular in shape and 
is fitted with a cap 
at either end, through 
which the wires to the 
electrodes are taken, 
two being let through 
each end. This method 
of construction results 
in low capacity, but of 
course necessitates a 
special fitting. The 
drilling template sup- 
. plied facilitates panel 
mounting however. 
Another point worthy 
of note, and applicable 
to both types of 
valve, is the extremely 
rugged nature of construction. The elec- 
trodes are rigidly anchored together and are 
of such dimensions as to ensure freedom 
from microphonic noises, a point of extreme 
importance when dealing with 
multi-stage amplifiers. As to 
electrical behaviour, and dealing 
with the dry cell valve first, we 
find from a pamphlet issued that 
the normal filament current is 
0°25 ampere, but the tube on 
which our tests: were made gave 
no emission at this figure, and 
to obtain a saturation emission 

of 4 milliamps, the filament 


A “ Myers 


” valve. 


u 


PLATE CUARENT as 
» 


between filament current voltage and emis- 
sion is shown in Fig. 1B. Fig. IA gives the 
anode current grid volts characteristic, from 
which it will be seen that the tube has 
a magnification factor of ro and a resistance 


CURRENT 
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PLATE” 
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Fig. 1A. 


of 30,000 ohms. It will be noted that the 
characteristics are straight for an appreciable 
range, and thus the valve should function 
well as a low frequency amplifier. 

As regards the “ Universal,” a similar 
discrepancy appears with regard to filament 
volts and amps. This is shown in Fig. 2B. 
Fig. 2A gives the anode current grid volt 
characteristics of this valve, which shows a 
magnification factor of 7 and a resistance of 
27,000 ohms. Here again the characteristics, 
particularly the 100 and 120 volt curves, are 
straight over a very extended range. 

Correctly adjusted, the valve should 
easily fulfil the claim of rendering perfect 
amplification 


AMP$ 


FILAMENT 


current had to be increased to 
0:45 of an ampere. The relation 


FLAMENT VOLTS x 


Fig. 2B. 
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WOOD’S METAL 
AND OTHER FUSIBLE ALLOYS. 


By JAMES STRACHAN, F.Inst.P. 


OOD’S fusible alloy was in- 
vented more than fifty years 
ago for the purpose apparently 
of making impressions of com- 
bustible objects for reproducing electro-plated 
replicas of the latter. Owing to the con- 
siderable contraction that takes place in 
this metal while cooling from the liquid 
state, it-did prove perfectly satisfactory for 
this purpose, and for many years, apart 
from a few laboratory uses, it remained, 
with similar alloys, a scientific curiosity. 
Its chief commercial application was the 
manufacture in Germany of trick tea-spoons 
for the conjuror and the practical joker, 
until the advent of wireless created a fairly 
large demand for fusible alloys for the pur- 
pose of fixing the universal crystal in its 
cup. | 
Wood's original patent appears to have 
shown rather a different composition from 
that generally attributed to this inventor, 
but it should be noted that many of the 
fusible alloys now on the market do not melt 
at the low temperature generally assigned 
to “ Wood’s metal ” (150°F. or 65° C.). 
Fusible alloys are made by melting and 
stirring together, lead, tin, bismuth and 
cadmium metals. The melting points of 
these metals are: l i 


Lead ee (327°C: 
Tin : »- 232°C. 
Bismuth . 269°C. 
Cadmium se 320°C. 


but mixed in almost any proportions, the 
alloy produced has a much lower melting 
point than that of any one of the ingredients. 

The following table shows the composition 
of some fusible alloys and their melting 
points. 


Containing parts by weight of 


Melting 
-"— - — - ——] Point 
Tin Bismuth Cadmium “E 


Name of Ailoy 


Futectic ef 
Lead, Tin 
and Bismuth 


In preparing these alloys the lead should 
be melted first, the tin added in thin rods or 
foil, then the bismuth broken into grains and 
finally the cadmium. It should be noted that 
fusible alloys containing cadmium are very 
easily oxidised, particularly in a damp. 
atmosphere. Intermediate melting points. 
between 65° C. and 90° C. may be obtained 
by reducing the proportion of cadmium. 
Arcet’s alloy without cadmium is quite suit- 
able for setting crystals, as any alloy used 
for this purpose should melt below the 
boiling point of water and not oxidise 
rapidly. As all alloys containing bismuth. 
contract considerably just before solidifi- 
cation, the crystal should be warmed to the- 
Same temperature as the melted alloy and 
inserted just as the latter is on the point of 
solidification. This ensures the best contact. 

For other purposes the ternary eutectic 
is a good basis to work upon. This melts at 
96° C. and by gradually reducing the bismuth 
any melting point up to 200° C. may be 
obtained in the resulting alloy. _ 

All these fusible alloys may be made into. 
pasty amalgams by the addition of from 
two to three times their own weight of 
mercury. While an amalgam undoubtedly 
makes a good contact with the crystal, I 
do not advise its use as mercury gives off 
vapour at ordinary temperatures which is 
not only poisonous, but corrodes many of 
the metals used in wireless apparatus— 
particularly aluminium. A trace of mercury 
on aluminium acts as a catalyst and does not 
rest until the whole metal is completely 
oxidised to alumina. | 

A bismuth solder made from lead two parts, 
tin one part, and bismuth two parts (by 
weight) melts not very much above the 
boiling point of water, viz., about 112° C. 
and makes a useful metal for making con- 
nections behind ebonite. The melting point 
and the strength of the solder are increased 
by reducing the bismuth. With the lower 
melting point solders of this kind, connec- 
tions may be made very neatly without the 
use of a soldering-bolt, by the use of a very 
tiny spirit-lamp. The surfaces to be soldered 
should be well tinned before mounting and 
the usual flux employed. 
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THE THREE-ELECTRODE VALVE. 


This article deals with the theory of the three-electrode valve and in particular 
with the function of the grid and valve characteristics. 


GENERAL CONSIDERATIONS 
HE general principles underlying 
the action of the two-electrode 
valve already outlined* apply 
equally to the three-electrode type 
which will now be considered. 

In this latter type a third or control 
electrode has been added which is usually 
placed in the path of the electron stream 
between the filament and the anode. This 
additional electrode is called the grid, 
possibly by reason of its original shape, and 
may be of various forms even to a plate 
situated on the side of the filament opposite 
to that of the anode. Generally it will be 
found to take the form of a spiral or mesh 
placed between, but insulated from, the 
filament and the anode, and in these notes 
this type of construction will be mainly 
discussed. 

In its original form the three-electrode 
valve was used solely as a detector of radio 
frequency oscillations, but to-day its use is 
by no means limited to this particular field. 

Neglecting for the moment the presence of 
the grid, we already know, from our con- 
sideration of the two-electrode valve, that 
if the filament is raised to a sufficiently high 
temperature, by passing a current through it, 
electrons will be forced out from its surface 
in a continuous stream. We further know 
that the current through the valve is a 
function of the number of electrons reaching 
the anode, and will depend upon the filament 
temperature (filament current) and the anode 
voltage with respect to the filament. It 
should, perhaps, be reiterated here that in 
valve working the end of the hlament con- 
nected to the negative terminal of the low 
tension battery is always regarded as the 
point of zero potential, and all potentials, 
positive or negative, are measured with 
respect to this point. 

The object of the grid is to control the 
flow of electrons from the filament to the 


* Wireless World and Radia Review, No, 233, p. 565. 


By W. SYDNEY BARRELL. 


plate, and for any valve with given filament 
current and anode voltage the potential of 
the grid will determine the anode current. 
In a general and simple way this can be 
demonstrated with the help of Fig. 1, as 
follows :— 

Case I. 

Referring now to Fig. 1, and with the 
filament operating at normal brilliancy, 
suppose the grid to be connected directly to 
the negative end of the filament D so that 
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Fig. 1. 


the two are at the same potential, then under 
these conditions a certain current will flow 
in the anode circuit, as indicated by the 
milliammeter M.A. This current will, how- 
ever, be limited by the space charge, that is 
to say, by the electric charge due to the cloud 
of electrons around the filament. 


Case 2. 

Now let the grid be maintained at a 
positive potential with respect to the filament, 
as may be done by connecting the small 
battery B, with its -- terminal to the grid 
and its — terminal to the filament. The 
milliammeter M.A. will now show a higher 
reading than in Case I, proving that the 
current flowing in the anode circuit is now 
greater than when the grid was at zero 
potential. 


Case 3. i 

Now reverse the connections of the battery 
B, so that the — terminal is connected to the 
grid and the — terminal to the filament. 
This will give the grid a potential negative 
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with respect to the filament, and we shall 
now find that the anode current has been 
teduced below that which obtained in Case I. 

From the foregoing we prove in a rough 
way that, providing the filament current and 
anode volts remain constant, the rate of 
flow of the electrons from the filament to the 
anode is controlled by the potential of the 
grid with respect to the filament. This is 
most important, and is the principal point 
underlying three-electrode valve working. 

The question may be asked : What happens 
if the grid, instead of being either connected 
to the filament or battery B,, ìs left dis- 
connected ? The answer is that it depends 
entirely on the design of the grid mesh. 
It may, for example, if the construction is 
suitable, stop entirely the current to the 
anode. On the other hand, the anode 
current may be but little changed from the 
case when the grid was directly connected 
to the filament. 


FUNCTION OF THE GRID. 

The three-electrode valve may be said to 
function by reason of the effect of the grid 
on the potential distribution between the 
filament and the plate. Let us consider this 
a little closer. Referring again to Fig. 1, 
the battery B, will maintain the anode at 
any desired potential positive with respect to 
the filament, while the grid can be given a 
potential, either + or —, by means of the 
battery B,. Now, supposing the grid is 
connected directly to the negative end of 
the filament at D, its potential is now zero, 
but some of the electrons emitted by the 
filament are attracted to the anode by those 
lines of force which are able to act through 
the openings in the grid mesh. Now this 
“leakage or stray field,” as it is called, is 
proportional to the anode voltage and the 
relative shape and disposition of the anode 
and grid, the truth of this latter statement 
being somewhat roughly demonstrated 
diagrammatically in Fig. 2. 

Now, supposing this potential to be 
negative, then we have the potential of the 
anode tending to draw the electrons through 
the spaces in the grid to the anode A, whereas 
the negative potential on the grid is tending 
to push them back to the filament, and if the 
potential of the grid is sufficiently increased 
in a negative direction a value will be 
reached when all the electrons are returned 
to the filament and the current to the plate 
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is zero; this will happen when the grid 
potential is equal to, but of opposite sign 
to the stray field, so that whether or not 
current flows through the valve will depend 
upon the relative values of the leakage field 
and the potential of the grid. 
Quantitatively, this leakage field which 
passes through the grid can be shown to be 
equal to the anode volts divided by a factor 
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Fig 2. 


K, which is always greater than 1, its exact 
value depending upon the mechanical dimen- 
sions of the valve. We shall have occasion 
to refer to this constant K later on. Another 
way of considering the action of the grid is 
to think of it as modifying the effect of the 
space charge.. When a positive potential is 
applied to the grid it partly neutralises the 
space charge, and hence allows a greater 
number of electrons to pass to the anode, 
with consequent increase of current through 
the valve. The application of a negative 
charge on the grid will therefore produce the 
reverse effect, and by assisting the space 
charge the anode current will be reduced. 


VALVE CHARACTERISTICS. 

Having then in a general way demonstrated 
the controlling action of the grid, we shall . 
now pursue this study somewhat deeper. 

We have in the three-electrode valve three 
factors capable of independent variation, 
these being— 

(x1) The filament temperature. 

(2) The anode voltage. 

(3) The grid voltage. 
and we can take all sorts of measurements 
to indicate the variation which occurs in the 
anode current when anv two of the above 
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factors are kept constant, the third only 
being altered. 


THE EFFECT OF GRID ON ANODE CURRENT. 

The first experiment is to show how the 
anode current varies with change of grid 
potential, the temperature of the filament 
(t.e., filament current) and the anode voltage 
remaining unaltered. The circuit required 
is given in Fig. 3, which is at once seen to be 
merely an elaboration of Fig. 1. The anode 
A is connected through a milliammeter 
M.A. to the + side of the anode battery 
B,, the negative side of which is connected 
to the end of the filament which is joined 
to the — terminal of the filament battery. 


Fig. 3. 


The grid G is connected through the potentio- 
meter P, the object of which is to enable 
the grid potential to be varied as and how 
desired. As arranged in the figure, a maximum 
negative potential 1s applied when the slider 
is at X and a maximum positive when the 
slider is in the position denoted by Y. 
Between these limits any desired potential 
+ or — can be applied to the grid, its value 
being shown by the voltmeter V,. Now the 
actual value of anode current which will 
flow for csfferent applied grid potentials 
will be dependent on several factors. Chief 
among these may be mentioned :— 
(a) Size of mesh, that is whether the 
mesh 1s open or close. 
(b) Diameter of grid wire. : 
(c) Distance filament to grid and grid 
to anode. 
_ (d) Anode voltage. 
(e) Filament current. 

In order therefore to state a definite 
case, we shall make use of an “ R” valve, 
and shall adjust the voltage across the 
filament to 4 volts and 50 volts on the anode. 

For each setting of the grid potential we 
get a certain reading of anode current and 
in the case under review the following 
were actually obtained :— : 
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Anode current as 
measured by M.A. 
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Grid volts as | 
measured by V,. 
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Using squared paper and plotting grid volts 
along the horizontal axis and anode current 
along the vertical axis, we get the curve 
of Fig. 4. 
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ANODE CURRENT IN MILLI-AMPS 
N 


Ae 2a Rakes 
-8 -4 O 4 8 2 6 2 
GRID VOLTS 
Fig. 4. 

This curve is very similar in shape to that 
of the two-electrode valve obtained by plot- 
ting anode current against anode voltage, 
but in the present case we have plotted the 
current in one circuit, t.e., the anode circuit, 
against the voltage impressed across a second 
circuit, namely, the grid. 

l (To be continued.) 
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Loughborough residents are advocating the 
establishment of a relay broadcasting station in 
the district. 

* * * 

A Delhi message states that the Government 
has definitely decided to entrust India’s link in the 
Imperial wireless chain to private enterprise. 


Following a recent storm, a section of the 
Southern Pacific Railway, U.S.A., was kept in 
operation by means of wireless communications. 

* * * * 

Speech and music from 2 LO have been picked up 

by the R.A.F. station at Baghdad. 
+ 


Difficulty is being experienced in choosing 
acceptable broadcast programmes for the Women’s 
Hour. The trouble will be overcome, we believe, 
only when means are devised to enable the fair 
listeners to answer back. 

+ * * * 

‘“ Personally, I always use resistance capacity 

magnification.’’—Captain P. P. Eckersley. 
* * * $ 

“ I would rather give a patient a radio set than a 

whole handful of pills.”—Dr. Foley of Minneapolis. 


* e & a 


A Talk on Two-Way Communication. 

Mr. J. A. Partridge, the first British amateur 
to establish two-way communication with an 
American amateur, will give a talk on * Working 
with America ” at the headquarters of the Wimble- 
don Radio Society, on Friday, February 8th, at 
8 p.m. A limited number of tickets will be available 
to the public, and application should be made at 
once to the Hon. Sec., Mr. C. G. Stokes, 6, Worple 
Avenue, Wimbledon, 8.W.19. l 


Unemployed Wireless Operators. 

At the present time 1,800 persons holding the 
P.M.G.’a First Class Certificate in Wireless Tele- 
graphy are unemployed. In view of this fact it 
behoves would-becandidates, parents and guardians, 
to examine very carefully the prospectuses of 
the various wireless colleges, and to ascertain 
for themselves what prospects are offered to students 
when their training is completed. 

This timely caution is issued by the Association 
of Wireless and Cable Telegraphists, of Lennox 
House, Norfolk Street, Strand, W.C.2., from whom 
up-to-date information concerning all aspects 
of the marine wireless profession can be obtained. 


1 MT’s Handsame Record. 
To an already imposing list of English amateure 
with whom he has worked, Italian 1 MT (Signor 


Guilio Salom) of Venice, has now added 5MO 
and 2 FN. 5 MO, the station of Mr. W. G. Dixon, 
is situated at Newcastle-on-Tyne, while 2 FN, 
at Ruddington, Notts, is owned by Mr. L. M. Baker. 


Irish Broadcasting. 

In spite of broadcasting delays in the Irish 
Free State, the Radio Association of Ireland is 
looking ahead in a very hopeful and practical 
manner. At the annual meeting of the Associa- 
tion, held on January 15th, the members expressed 
the unanimous opinion that any broadcasting 
station which may be set up in the Free State 
should be so arranged with regard to power, wave- 
lengthand locality as not to interfere with the recep- 
tion of any broadcasting stations in other countries. 
Surely a very gracious compliment to the B.B.C. |! 


Liverpool’s Relay Broadcasting Station. 

A petition to H.M. Postmaster-General, urging 
the establishment of a relay broadcasting station 
in the Liverpool district is now in course of pre- 
paration. The petition, we understand, may be 
signed at most of the wireless depots within a 
radius of 15 miles of the city. Copies for signature 
may be obtained from Mr. W. C. Barraclough, 61, 
Bridge Street, Manchester, or from the Editor of 
the Liverpool Courier. 


Argentine-Europe Wireless Service. 

The new wireless station at Monte Grande for 
the purpose of placing the Argentine in direct 
wireless communication with North America, 
Europe and the Far East, was formally opened 
on Friday, January 25th, when an inaugural 
message was sent to King George V by the President 
of the Argentine. 


A New Appointment. 

Lieut.-Col. Norman Harrison, C.M.G., D.S.O., 
M.I.E.E., who retired last November from the 
under-Secretaryship, Department of Posts and Tele- 
graphs of the Union of South Africa, has joined the 
Directorate of the Western Electric Co., Ltd., and 
will shortly return to South Africa to take up 
residence there in the interests of the Company. 


A Puzzling Transmission. 

A fine French concert on Sunday, January 13th, 
between -5 and 6 p.m., was received by Mr. W. T. 
Tucker, of Loughborough, on a wavelength slightly 
below that of Bournemouth. Our correspondent 
is firmly convinced that he was nat listening to a 
harmonic from one of the high power stations. 
Did any other reader intercept this transmission ? 


C 
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What can be done in Czecho-Slovakia. 

Almost all the B.B.C. stations can be heard in 
Czecho-Slovakia on a loud speaker, according to 
a report which we have received from an enthusiastic 
amateur residing near Prague. 2LO and 2 ZY 
are heard best, but our correspondent adds that, 
at the moment of writing, speech from the 
Glasgow station could be heard in the headphones 
lying on the table. 

The receiver at present consists of a detector 
with two stages of low frequency amplification, 
though the British stations were originally heard 
with a galenite crystal and one stage of L.F. No 
doubt much of our correspondent’s success is 
attributable to the size of his aerial, which measures 
325 feet in length, and is 60 feet high. 


‘¢ Music from the Skies.’’ 

This title adorns the cover of an extremely 
attractive brochure which has just been issued 
by Messrs. the Marconi Scientific Instrument 
Co., Ltd. A number of handsome illustrations 
of the Company’s well-known broadcasting receivers 
is included, accompanied by interesting letterpress. 
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for the reception of the various classes of vocal, 
instrumental and orchestral selections. 

We understand that ‘*Sparta’’ loud speakers 
are being demonstrated at Selfridges, Harrods, 
Gamages and at the Company’s London Depot, 
58, High Street, W.C.2. 

Calibration Signals. 

6 XX, the station of the Radio Society of Great 
Britain at Hammersmith, will transmit calibration 
signals (V’s) beginning after midnight (G.M.T.) on 
Wednesday, February 6th, and alternate nights 


until February 14th, as follows : 2400 to 0005, on 


about 220 metres; (010 to 0015, on about 180 
metres ; 0020 to 0025, on about 150 metres; 0030 
to 0035, on about 120 metres ; at 0040, a message. 

At about 0045 a series of code words will be sent 
on about 180 metres, with gradually diminishing 
antenna current. A record of the antenna current 
corresponding to each code word will be kept, and 
published later. Everyone who notes down the 
last code word he is able to receive will thereby 
obtain an indication of the sensitiveness of his ap- 
paratus, and of the effect of his geographical position. 


Our photograph shows the company assembled at the annual dinner of the Radio Scciety of Great Britain 
held at the Waldorf Hotel, London, on Wednesday, January 23rd. 


Greenwich Time Signals Broadcast. 


Beginning from Tuesday, February 4th, a system 
of automatic time signals has been inaugurated, the 
signals being transmitted by landline from Green- 
wich to 2 LO, and thence broadcast in the usual 
manner. The times of transmission are at present 
3.30 p.m. and 9.30 p.m. on weekdays and 10 p.m. 
on Sundays. Clock beats begin at 55 seconds and 
finish on the minute. 


A Loud Speaker Development. 


The latest arrival in the ranks of loud speakers 
is the ‘“‘ Sparta,” manufactured by that well-known 
firm, Messrs. Fuller’s United Electric Works, Ltd. 
Two models are being marketed, and Type B 
embodies a unique feature in the form of an addi- 
tional control, permitting six different adjustments 


Radio Society of Great Britain. 


An informal meeting of the Society will be. held 
on Wednesday, February 13th, at 6 p.m., at the 
Institution of Electrical Engineers, Savoy Place, 
W.C.2. A discussion will be opened by Mr. J. H. 
Reeves, M.A., on ‘‘ Fine Wire Coils as an Aid to 
Distortionless Reception.”’ 


Annual Conference of Affiliated Societies. 

It has been proposed to hold the postponed 
Conference of Affiliated Societies in the week 
beginning February 25th next. To some members 
Saturday, March Ist, would be convenient, but it is 
believed that others may prefer Wednesday, 
February 27th. Will Secretaries of Societies or 
prospective Delegates kindly advise the Hon. 
Secretary at 53, Victoria Street of their preference 
before February 8th. 
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Calls Heard. 


Brixton Hill, S.W.2. 


2 BZ, 2 FJ, 2 KF, 2 KV, 2 NF, 2 NQ, 20B, 20K, 20M, 2580, 
2, STL 2'TO, 2 V8, 8 2p 640 6D, 5 5 FL, 5 HL 
GMT, S5MY, SPC, OIM, 610, 6 ON, 6 P8. '8 WY. (1 valve, 
Pewag) (R. E. Broomfield.) 
orwicn. 


2 AO, 2AT, 2 BO, 2 BZ, 2 CW, 2FL, 2 IN, 2 IZ, 2KW, 200, 
e 5 AO, 5 FO, 5 MO, 50K, 6 NI, 6 NO, 6 XX, 8 AEl, 8 AÉ, 
SARK. 8 CE, 8CH, 8CJ, 8 CK, 8 Or BDA, PDD’ SDE 


8DX, SEB, SET, 8 ZZ, 0Y8, PAS. (H. J. Jarrold.) 
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Forthcoming Events. 


WEDNESDAY, FEBRUARY 6th. 

Institution of Electrical Engineers (Wireless Section). At 6 p.m. 
At Savoy Place, W.C.2. Lecture: ‘‘ Atmospherics and their 
Effect on Wireless Receivers.” By Mr. E. B. Moullin, M.A. 
(Associate Member). 

East Ham and District Radio Society. At the C.A. Social Institute, 
Barking Road. Informa! Meeting. 

Edinburgh and District Radio Society. At 8 p.m. 
Street. Business Meeting, etc. 

Golders Green Radio Society. At 8 p.m. At the Club House, 
Willifield Green, N.W.11. Lecture: “ Plug and Jack Switching.” 
By Mr. L. Bland Flagg. 

Hampton and District Radio Society. Lecture: “ Wireless Experi- 
ments in Spitzbergen.” By Mr. E. F. Relf, A.R.C.S. 


THURSDAY, FEBRUARY 7th. 
Derby Wireless Club. At Derby Chambers, St. Peter’s Street. 
Paper on Experimental Apparatus by Messrs, Eccleshare, Lee 
and Parton. 


At 117, George 


and ict Radio Society. Demonstration of a four- 
valve set, by Mr. L. Robinson, Hackney Borough Electrical 
Engineer. 
and District Wireless Society. Informal Meeting of 
Elementary Members. “ Points in Design of Crystal Receivers.” 
Dewsbury and District Wireless Society. At the Central Liberal 
Club, Dewsbury. Jumble Sale. 


FRIDAY, FEBRUARY 8th. 

Radio Society of Highgate. At 8 p.m. At Edco Hall, Archway 
Road. Lecture and Demonstration by Mr. G. G. Blake. 

Brockley and District Radio Association. At Gladstone Hall, 
New Cross Road. Discussion led by Mr. R. O. Watters. 

Sheffield and District Wireless Society. At 7.30 pn At the 
Dept. of Applied Science, St. George’s Square. Exhibition of 
Members’ Apparatus 

Wimbledon Radio Society. At 8 p.m. “ Working with America.” 
A talk by Mr. J. A. Partridge (2 = 

Bristol and District Radio Society. lecture: * Oscillations,” by 
Prof. A. M. Tyndall, D.Sc. (illustrated by experiments). 


MONDAY, FEBRUARY 11th. 
Dulwich and District Wireless and Experimental Association. 
Lecturer frorn the South London League of Radio Societies. 


TUESDAY, FEBRUARY 12th. 
Peak Frean Radio and Sports Cinb. At Keetons Road, Bermondsey, 
S.E.16. Lecture by Capt. A. C. Huss (Monarch Engineering Co.). 
West London Wireless and Experimental Association. Experi- 


mental Meeting. 


a 


Catalogues and Price Lists Received. 


Sterling Telephone & Electric Co., Ltd. (210-212, Tottenham Court 
Road, W.1.). Publication No. 388, artistically illustrating various 
applications for Sterling sets. Publication No. 391, describing 
Sterling Lightweight Head Telephone. Publication No. 363A, 
‘Gramophone Record and Voice Amplifying Outfits”; and 
Publication 389, ‘‘ The Anodion 2-Valve Set.” 

Mullard Radio Valve Co., Ltd. (45, Nightingale Lane, Balham, 
S.W.12), Lists M.W.4 and V.R.7, dealing respectively with 
Mullard Wecovalves and the One-volt Ora Valve. 

Radio Instruments, Ltd, (12, Hyde Street, New Oxford Street, W.C.1). 
Illustrated pamphlet describing the Lyrianette two and three- 
valve receivers. 

Marconi’'s Wireless Telegraph Co., Ltd. (Marconi House, Strand, 
W.C.2). Series of tastefully prepared pamphlets relating to 
the wide range of Marconiphone receivers, broadcasting equip- 
ment, amplifiers, loud-speakers, etc. 

Burndept, Ltd. (Aldine House, Bedford Street, Strand, W.C.z2). 
Handsome 96-page catalogue, fully describing the extensive 
range of radio products manufactured by the Company. 

Lacquer Co., Ltd. (Warwick Street, Greet, Birmingham). 
Booklet entitled, *“ Bakelite and Its Uses,” detailing a variety 
of applications. 

The Peto-Scott Co., Ltd. (64 and 99, High Holborn, W.C.1). “ Peto 
Scott’s Wireless Book,” giving an illustrated survey of the subject 
in 69 pages. Price 1s. 3d. 

A. J. Stevens (1914), Ltd. iGralceley House, Wolverhampton). 
“ Instructions and Information on Wireless.2 Price 6d. 

“ Wireless Bulletin.” Issued monthly by G. Davenport (Wireless), 
Ltd., 99-105, Clerkenwell Road, London, E.C.1, and consisting 
of editorial matter together with a well-illustrated section relating 
to the firm’s range of wireless sets and components. 

Fuller's United Electrical Works, Ltd. (Chadwell Heath, London, E.). 
Iustrated List No. 2508, describing Fuller ‘* Block ’’ Accumu- 
lators tor wireless and other purposes. Also List 315 dealing 
with the well-known Fuller Wireless Accessories. 
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CALCULATION 
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OF CAPACITY.’ 


By E. J. Hosss, M.C., Ass.M.I.R.E. 


If two or more condensers are connected in 
parallel they will act as one condenser equal tò the 
sum of the two or all the capacities ; two capacities 
of equal value in series form one condenser halt 
the capacity of one. These facts may be expressed 
b 


v= 
In parallel C = C+ C+ O3 . . Cn. . . (21) 
1 l l 1l 1 
AE VR e e 
Cı C: 


The capacity of a simple condenser consisting of 
two metal armatures, or plates, separated by a 
layer of insulating material is found by the formula : 


O (uP) = axoi te . (3) 
Where K = the dielectric constant (see table of 


constants below). 
A = the area of one metal plate in sq. cms. 
t = the thickness of the dielectric in centimetres. 


Fig. 1 is a graphic illustration of these facts. — 

(a) shows a simple condenser consisting of two 
metal plates separated by a piece of insulating 
material such as glass, mica or ebonite called 
the dielectric. 

(b) is a sectional view of (a) showing the portion 
of the dielectric under electrical strain when 
the condenser is charged and it corresponds 
to the area of the dielectric covered by the 


*Second portion of a paper read before the Radio 
Society of Great Britain at a meeting held on 
December 19th at the Institution of Electrical 
Engineers. 


foil. The edges uncovered are necessary for 
purely electrical and mechanical reasons 
and take no active part in the action of the 
condenser. 

(c) illustrates two condensers in parallel and it 
will be obvious that as the two plates at 
the point marked X are connected together 
one may be removed and the whole closed 
up as in {d). We then utilise both sides of the 
plates and a saving in material is effected, 
but the number of dielectrics remains unchanged. 

(e) shows how three small condensers are 
paralleled and how the two plates at the 
point X can be reduced to one. (f) is the 
result. Any number can be built up in_this 
way. 

(g) represents two condensers in series. 


It will now be apparent that we need only consider 
the number of dielectrics in our calculations and 
imagine each one to represent a small condenser, 
of which the active portion is the area covered 
by the foils; in other words we calculate for n 
dielectrics of the size of the metal plates. It will 
also be noticed that one plate more than the number 
of dielectrics will always be required. 

A table or graph which takes into consideration 
some fixed value for the dielectric constants of 
mica, glass, etc., will not suit all cases. All in- 
sulating materials have constants which can only 
be measured by means of delicate apparatus and 
the equivalent value is based on that of air, for 
which K = 1. The normal values are shown 
in Fig. 2, and the quality of the material governs 
its constant. 


DIELECTRIC CONSTANTS. 


Dielectric. Value of K. 


Glass (common). . 
Glass (flint) 
Ebonite .. 
Paraffin .. 


.. | 2 (varies enormously) 
Mica Ka à i 5—8 


The author has therefore taken these facts into 
consideration and has based all calculations on, one 
sheet of dielectric (equivalent to two metal plates 
of the dimensions specified) the dielectric being 
air and having a constant value of 1. 

Fig. 3 is a table of areas of one sheet of foil 
(or the equivalent dielectric under strain) for 
capacities òf 0-0001 to 0-001 mfd. and thicknesses 
of dielectric between 0-001 cm. and 0-01 cm. 
Higher or lower values of capacity can be calculated 
from the table in the following manner. 


ee ee 


eee ee 
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For capacities 0-00001 to 0-0001 divide the 
area by 10. 

For capacities 0-001 to 0-01 multiply the area 
by 10. 

For capacities 0-01 to 0:1 multiply the area by 
10? 


For capacities 0-1 to 1-0 multiply the area 
by 10. 

For example, for a capacity of 0-1 mfd., with a 
dielectric of air 0-001 cm. thick, the area necessary 
is 10? greater than for 0:001 mfd. using the same 
dielectric, which is 11:31 sq. cms. for the latter 
capacity. 11-31 x 10? = 1,131 sq. cms. for 0-1 mfd. 


Thick- 
ness in 
Centi- 
metres. 


Capacities in Microfarads. 


0001; -0002| -0003! -0004| 


-0005 | 
3.3929] 4-5239) 5-655 | 6786 | 7-917 a 10-179 
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Graph F will appeal to thé more discriminate 
experimenter as he can obtain any intermediate 
value, the widest possible range of capacities and 
dimensions being covered. The correct area for 
any value of K may be read off direct by means of 
the slide. To use slide K : read off the graph the 
area in sq. cms. for the capacity required and place 
the slide so that the value of K is against the area 
on the graph when the left-hand index (at 1) 
will point to the actual area necessary. Always 
use the left-hand index, if possible, but if it pro- 
trudes beyond the limits of the graph, use the right- 
hand index and divide the answer by 10. 


Areas 1 Plate in Sq. Cms. 


0006; -0007, 0008! -ooo9| -oor | 


1-1310; 2:2620 11-3098- 
2-2620 4-5239| 6-7859| 9-0478 | 11-310 | 13-572 | 15-834 | 18-096 | 20-358| 22-6195 
3-3929 6-7859 | 10-1798 | 13-5717 | 16-965 | 20-358 | 23-751 | 27-144 : 30-537 | 33-9293 
4-5239! 9-0478 | 13-5717 | 18-0956 | 22-620 | 27-144 | 31-668 bt | 40-716 | 45-2390 

~ | 5-6549 11-3098 | 16-9645 | 22-6195 | 28-275 | 33-930 | 39-585 | 45-240 | 50-895| 56-5488 
6-7859 13-5717 | 20-3576 sae 33-930 | 40-716 | 47-502 | 54-288 61-074 | 67-8586 
7-9168 | 15-8337 | 23-7505 | 31-6673 | 39-585 | 47:502 55-419 | 63-336 | 71-253 | 79-1683 
9-0478 ' 18-0956 | 27-1434 | 36-1912 | 45-240 | 54-288 | 63-386 | 72-384 | 81-432] 90-4781 
10-1788 | 20-3576 | 30-5364 | 40-7151 | 50-895 | 61-074 | 71-253 | 81-432 | 91-611 | 101-7878 
11-3098 | 22-6195 | 33-9293 | 45-2390 | 79-170 | 90-480 | 101-79 | 113-0976 


For Capacities -00001 to -0001 divide by 10. 


56-550 | 67-860 


For Thicknesses -0001 to -001 cm. divide by 10. 


si 3 001 to-01 multiply by 10. 5 i ‘O01 to -l cm. multiply by 10. 
ane? 01 to -1 j » 10%, b j "l to l em. i » 107. 
7 ” "l to 1 R i 103. 
9? 29 1 to 10 99 99 104. 

Fig. 3 


If we reduce the thickness of the dielectric we 
shall require a smaller area ; for thicker dielectric 
a greater area is necessary to obtain the same 
capacity. Hence: 

For thickness 0-0001 to 0-001 cm. divide A by 10. 

For thickness 0-1 to 0-1 cm. multiply A by 10. 

For thickness 0-1 to 1 cm. multiply A by 10?. 

These values are all for condensers with a dielectric 
of air (K = 1), and to obtain the areas necessary 
for a given material, such as glass or mica, the 
reader should divide the area by the value of K 
he considers will be correct for the material he 
intends to use. He may have purchased some 
first-grade ruby mica and assume it will have the 
highest insulating qualities, when, say, K = 8; 
on the other hand it may be the mica usually sold 
for oil lamp windows, and have a value as low as 
5 or 5-5. In these matters he must use his dis- 
cretion. 


The earlier remarks regarding higher and lower 
capacities and greater or lesser thicknesses of 
dielectrics mentioned in connection with the table 
of figures (Fig. 3) are also applicable to the graph. 
We therefore have a simple method of determining 
the dimensions of all capacities under all conditions. 

We may now consider the application of the fore- 
going data to variable condensers of the semi- 
circular vane type. 

If the capacity of a rectangular condenser is 
determined by : 


K S 
C cms. = Tat or, when K is unity, C = re 
A 

and C uF = rx x 10 


When using semi-circular variable condensers : 


2 _ p2 
A= mean or 1-5708 (R? — r?). 
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A direct reading graph enabling one to read off the capacity of a condenser when its dimensions are known. 


Digitized by Google 
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Where A is the equivalent rectangular area of 
semi-circle. 
R = redius of the outside edge of the moving 
plate. 
r = radius of the centre hole in the fixed plate. 
Substituting for A: 


2 _. p? 2 _ p2? 
C cms = WE =") = oes EA, or 
_ mR- RP 8 
CMP = samt x9 x 10 72x 10% 7 
1077(R? — r? R? — r? 
C uF = J = 0:139 eo. 


This agrees with the complete formula, viz. : 


m(R* — r?) 0 
C cms. = Kn tat X 360° 
Where K is the dielectric constant (for air K =1). 
n = number of sheets of dielectric. 
R = radius of outside edge of moving plates. 
r = radius of central hole in fixed plate. 
t = thickness of dielectric. 
= angle through which moving plates 
vary from point of minimum capacity. 
All dimensions are in centimetres. 
Consider the case when R = 6 cms. and r = 0:5 
cms. : 


_ a(R? — r’) 
om 2 


or 1-5708 (R? — r?) and 


substituting known dimensions A 
(sq. cms.) = 1:5708 (6% — 0-5?) x 56 
sq. cms. 
Referring to graph F and assuming the thickness 
of dielectric to be used is 0:008 cm. we see that a 
condenser of these dimensions will have a capacity 
of 0-000618 uF. 


2 _ v2 
Checked by the formula CuuF = 0-139 a 


35:75 


C = 0-139 0-008 ~ 62luuF or 0-000621 uF. 


When r is small it may be neglected and the 
formula further simplified to : 


0-139 R? 
t 


The previous example worked by this method is 
A = 1:5708 x 6? = 56°55 sq. cms. 
Reading from graph F, when A =56-55 sq. cms. and 
¢ = 0-008 cms. C = 0:000625 mfd. ; and by formula 


R? 0-139 x 36 
C puF = 0-139 = — os 


0:000625 uF. 

A condenser which approximates a size commonly 
used will be considered as a further example. 

Moving plates = 2}” diameter = 1}” radius = 
3°175 cms. 

Thickness of spacing washer = 0-095”. 


A = 1-5708 R?, or C = 


= 625 uur or 


Thickness of moving plate = 0-023”. 
3 — 0-02 
.. Thickness of dielectric = 20n oa 


2 
= 0-036” = 0:09144 cm. 
A = 1:5708 R? = 1:5708 x 3:175? = 15-933664. 
Reading from the grapn with an area of 15-93 sq. 
cm., and a dielectric thickness of 0:0009 cm. 
(0:09144 = 0-09 approx.), C = 0-000157 uF. As 
the thickness of the dielectric was divided by 10 
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the area must also be divided by 10, .. 
C = 0-0000157 uF or 15:7 uuF. Checked by 
the formula : 


R? 10-08 
CuuF = 0:139 7m 0-139 x 909 = 15-7 uF. 


If the size of the complete condenser required is 
1,000 uuF (0-001 uF), and one plate has a 
capacity of 15:7 upF, the number of plates will 
be 15-7: 1 :: 1000 : 63-7, or approximately 64 plates, 
to which the one extra plate illustrated in Fig. 1 
must be added. Thirty-three fixed plates and 32 
moving plates (65 in all) will therefore give the 
desired capacity. These figures may be checked 
by the table on p. 311, The Wireless World and 
Radio Review, for June 9th, 1923. 

The advantage of using the graph method is 
flexibility ; readers are not limited to fixed dimen- 
sions given in the average table. 

It will also be noticed that the capacities in 
microfarads and the lines representing thicknesses 
of dielectric on Graph F are interchangeable, 
i.e., if instead of 0-0002 uF we read as ¢ = 0:0002 
em. and the line ¢ = 0-002 cm. as 0-002 uF, 
the area of foil will be 4-5 sq. cms. In this manner 
one graph serves the purpose of two and enables 
intermediate values of ¢ to be used by transposing 
t and c. 

To further reduce calculations an additional 
scale is drawn at the foot of the graph to enable 
the area to be read off direct if the radius is known, 
or vice versa. For example : a vane having a radius 
of 1 cm. has an area of 1-57 sq. cms.; a radius of 
2 cms. = 6-28 sq. cms., etc., etc. 

The writer desires to acknowledge the valuable 
assistance and suggestions given by his assistant, 
H. A. Talbot. l 


DISCUSSION. 
A Member. 
I have seen it stated that you can leave out K 
in the formula for inductance. What is the 
percentage of error if you do that ? 


The President. 

This is an exceedingly interesting paper, and 
the author has spent a great deal of labour on 
these graphs. I have done a little bit of that sort 
of thing myself in former years when I was younger 


and more energetic, and there is a great deal of 


labour in them. They are, of course, really labour- 
saving devices for other people, but not for the 
person who makes them, and I think the fact 
that the author does save labour for other people 
is very greatly to his credit from the point of view 
of his public spiritedness. 


The Author., 

With regard to the question about the correction 
factor K for ordinary cylindrical coils, one should 
always find the correction factor K. I have a graph 
showing the correction factor K. When the ratio 
of diameter to length is 5, you will find that it 
reduces the actual inductance of the coil to 0-3 
of the calculated inductance without the correction 
factor K. Supposing you had an inductance 
of 100 uH, that would reduce your actual 
inductance to a matter oí 30 microhenries, so that 
correction factor K is rather important. Otherwise 
you may have misleading results. 

A hearty vote of thanks was accorded the author., 


i 
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SOCIETIES 


Particulars of Membership of any Society can be obtained en application to the Secretary. 
Societies marked with an asterisk are affiliated to the Radio Society of Great Britain. 


Wimbledon Radio Society.* 


A constructional evening was held on ` 


Friday, the 11th inst. Work was done 
on the Socicty’s set, and members were 
also able to use the bench for their own 
work, 

The Hon. Sec., Mr. C. G. Stokes, of 
6, Worple Avenue, Wimbledon, S.W.19, 
will be pleased to answer enquiries from 
prospective members and others, with 
regard to membership. 


Barnet and District Radio Society.* 

The annual general meeting of the 
Society was held on Wednesday evening, 
January 23rd, when Mr. F. W. Watson 
Baker presided over a large gathering 
of members. 

After a satisfactory financial statement 
had been presented by the Treasurer, 
Mr, C. Randall, the Hon. Secretary, gave 
a brief and encouraging report on the work 
of the Society since its inauguration last 
year. The membership had now reached 
nearly sixty. He referred to the affilia- 
tion of the Society to the Radio Society 
of Great Britain, and said that in his 
opinion the Society would rapidly gain 
further support in the district. 

Following the re-election of the principal 
officers the following appointments, 
among others, were also made :—Mr. 
C. Crane, Assistant Secretary; Mr. H. K. 
Nield, Social Secretary; and Mr. D. 
Plank, Press Secretary and Publicity 
Agent. The committee was re-elected 
en bloc, and Mr. R. Cook was appointed 
as the Society's representative to the 
Radio Society of Great Britain. 

After discussion it was decided to hold 
meetings mada tre 4 throughout the 
vear on the first Monday and third 
Wednesday in every month, 

Particulars of membership can be 
obtained from the Hon. Sec., J. Nokes, 
Sunnyside, Stapylton Road, Barnet. 


The Lewisham and Catford Radio Society.* 

On Thursday, January 17th, the 
Society held its annual general meeting, 
at which the officers for the forthcoming 
year were elected. It was with deep 
regret that the Society accepted the 
resignation of Mr. F. A. L. Roberts from 
the office of Hon. Secretary. The Chair- 
man stated that his successor must be “a 
real live wire that can be depended on 
not to fuse,” and the Society placed their 
confidence in Mr. C. E. Tynan, in whom, 
it is felt, the Society have a man very 
worthy of the office. The programme for 
the next two months was enthusiastically 
received and members gave their vote 
of support to the coming Society dinner 
and smoker. 

The meeting closed by the Chairman 
wisbing.all members a very happy and 
prosperous New Year. 

Hon. Sec., C. E. Tynan, 62, Ringstead 
Road, Catford, S.E.6. 


Tottenham Wireless Society.* 


“ Alternating Currents” formed the 
subject of a lecture delivered by Mr. 
J. Kaine-Fish on Wednesday, Januarv 
16th. Dealing with both the theory and 
practical uses of A.C., the lecturer showed 
the development of the dynamo and 
electric motor. On Wednesday, January 
23rd, in Mr. Vickery’s absence, the 
Secretary dealt with portions of the 
lecture that Mr. Vickery had prepared 
on “ Telegraphy and Telephony.” Various 
telegraph and telephone systems were 
briefly touched upon, and an interesting 
discussion took place on microphones and 
receivers. 

Mr. Grimshaw followed with a talk 
on “The Ideal Set” from an experi- 
menter’s point of view, giving details of 
his own set, and calling for the views of 
those present as to the best lay-out of 
components. 

Hon. Sec., S. J. Glyde, 137, Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


Wireless and Experimental Association.* 

The annual dinner of the Association 
took place at Odone’s Restaurant, 152, 
Victoria Street, S.W.1, on Saturday, 
January 26th. 

The Press was well represented, and 
Mr. Bishop, of the British Broadcasting 
Co., attended in the place of Capt. 
Eckersley, who was prevented from being 


_ present. 


The repast was sumptuous, the enter- 
tainment excellent, and the speeches 
superlative. 

ton. Sec., Geo. Sutton, 18, Melford 
Road, S.E.22. 


The Stoke-on-Trent Wireless and 
Experimental Society.* 

On Thursday, January 17th, an in- 
structive lecture was given by Mr. J. G. 
Jackson, B.Sc., of Sheffield, on the 
“ Electron.” The lecturer drew attention 
to the fact that the weight of the electron 
varied according to the speed at which 
it was travelling, becoming heavier the 
faster it moved, and concluded a most 
interesting lecture by describing the 
different methods of getting electrons 
out of solid bodies. 

Hon. Sec., F. J. Goodson, B.Sc., 
Y.M.C.A., Marsh Street, Hanley. 


Radio Association of Ireland. 


The annual general meeting was held 
on January 15th, at the Red Bank 
Restaurant, D’Olier Street, Dublin. 
The annual report and Treasurer's state- 
ment, which showed the funds to be in a 
very strong condition, were read and 
unanimously adopted. 

After the principal officers had been 
re-elected several important resolutions 
were passed. It was voted unanimously 
that, in the opinion of the members of 
the Association, any broadcasting station 


Digitized by 


or stations which may be set up in the 
Free State should be so arranged with 
regard to power, wavelength and locality 
as not to interfere in the reception of any 
existing broadcasting stations in other 
countries. 

At the special meeting, held in the 
Technical Schocls, Kevin Street, on 
January 23rd, Mr. Byrne gave an interest- 
ing lecture on the reception of wireless 
signals, this being a continuation of a 
previous discourse by Mr. A. L. Callan 
on the same subject. 

Hon. Secretary, J. P. Murphy, 45, 
Henry Street, Dublin. 


Northampton and District Amateur Radio 
Society. 


A meeting of the Society was held at 
the County Café on Monday, January 
21st, when Mr. A. E. Turville, who has 
given a number of lectures and practical 
demonstrations on wireless, showed his 
versatility by delivering an interesting 
discourse on “‘light.” Unfortunately, 
lack of time prevented the lecturer from 
touching more than briefly on many 
interesting points, and a further lecture 
would be welcomed. 

Press Sec., M. Hipwell, The Governor’s 
House, Campbell Square, Northampton. 


Brockley and District Radio Association. 


The second of the new series of 
elementary lectures took place on Friday, 
January rrth, ‘“ Adding a Valve ” being 
the subject treated by the lecturer, Mr. 
W. F. Emberley. A number of advanced 
lectures and demonstrations is in prepara- 
tion. 

The annual general meeting of the 
Association took place on January 18th. 

The Chairman announced with regret 
that the Hon. Sec., Mr. R. O. Watters, 
did not wish to stand for re-election, and 
referred to the untiring work of Mr. 
Watters during his term of office. It was 
also pera that the Hon. Treasurer, 
Mr. E. W. Campwell, was also obliged to 
hand in his resignation. 

The following appointments were made 
for the ensuing year :—Chairman, Mr, 
B. Hughes; Vice-Chairman, Mr. W. F. 
Emberley; Hon. Secretary, Mr. Harrie 
ag: on. Asst. Secretary and Treasurer, 
R. W. Allwright. The old Committee was 
re-elected en bloc with four new additions. 

It is with deep regret that the Society 
has to announce the recent death of its 
esteemed President, Dr. Walsh. 

At the conclusion of the evening’s 
business, a practical demonstration of 
soldering was given by Mr. Thomas 
Hancock. 

Prospective members are invited to 
communicate with the Hon. Sec,, Harrie 
iy , 2, Henslowe Road, East Dulwich, 

22. 


oogle 


4 


peal 
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Westminster Wireless and Experimental 
Association. 


“ Induction Coils and X-Ray Work ” 
formed the subject of an formative 


lecture given by Mr. G. A. Philtigs on 


January 15th. 

A two-valve reflex circuit was 
demonstrated by the Chairman, Mr. J. 
Waterfall, excellent results without an 
aerial being obtained on the loud speaker. 

_All enthusiasts in the Westminster 
district are invited to become members 
of the Society. 

Ton: Sec., J. Dove, 77, Pimlico Road, 

I. 


Belvedere, Erith and District Radio and 
Scientific 


The sixth of a series of elementary 
lectures was given by Mr. S. G. Meadows, 
on Monday, January 14th. The lecturer 
dealt with the most popular dual circuits, 
describing how to build them up by means 
of blackboard illustrations. Several reflex 
circuits, he said, were unsuitable for 
broadcast reception on account of their 
instability, being liable to break into 
oscillation if the crystals were not properly 


set. 

On Friday, January 18th, Mr. R. G. 
Herschell lectured on the electrification 
of the L.S.W. section of the Southern 
Railway, his remarks being illustrated 
by an excellent series of lantern slides. 

Hon. Sec., S. G. Meadows, 110, Bexley 
Road, Erith, Kent. 


An instructive and entertaining lecture 
on “ Television ” was given on January 
17th by Mr. G. A. Walter, of Messrs. The 
General Radio Co. By means of the 
blackboard the lecturer gave his audience 
some interesting and useful information 
regarding transmitting and receiving 
the light rays which render television 
possible. 

A series of instructional lectures by 
prominent manufacturers is being ar- 
ranged, the first taking place on 

anuary 31st, and delivered by Messrs. 

ullers. All interested are given a hearty 
welcome. Particulars of membership 
can be obtained from the Hon. Sec., 
Thos. M. Norris, 39, Warriner Gardens, 
Battersea, S.W.11. 


Hall Green Radio A 

A well attended meeting took place on 
Wednesday, January 16th, when Mr. 
J. L. Owen gave an interesting lecture 
dealing with the chemistry of cells and 
accumulators. 

It has been decided that the Society 
shall meet weekly in future, instead of on 
the first and third Wednesdays of the 
month, as at present. 

Hon. Sec., F. C. Rushton, 193, Robia 
Hood Lane, Hall Green, Birmingham. 


Experimental Association. 

At the headquarters of the above 
Association, on January 7th, the attrac- 
tion of the evening was provided by 
Mr. Harrie King, who delivered a lecture 
and demonstration entitled ‘‘ The Hinton 
Receiver.” The lecturer was ably assisted 
at the blackboard by Mr. J. Barrett. 

programme for the 1924 season 
is now ready, and full information will 
be readily supplied to all interested, by 
the Hon. Sec., Harrie King, 2, Henslowe 
Road, East Dulwich, S.E.22. 


Radio Research Society. 

Two instructive lectures were given on 
January 16th. The first, on ‘‘ Accumu- 
lators,” was delivered by Mr. A. Simmonds, 
who dealt exhaustively with the subject, 
and explained the cause of many of 
our. troubles. 

The second lecture was given by Mr. 
R. S. Austin on “ Methods of Calculating 


< 


ior 
ticulars cam be obtained from the Hon. 


Sec., Arthur H. Bird, 35, Bellwood 
Waverley Park, Nunhead, S.E.15. 


‘ 


presiding, iit ms decided to form na 
society to wn as the “ 

District Radio Society,” the a la 
fees being tentatively fixed at 10s. for 
adult and 5s. for junior members. 


The appointment of president was 
deferred, x Mr. W. E. Wiliams was 


The experimental receiving station of Mr. C. A. Marlowe, of Whalley 


Range, Manchester. 


The three-valve instrument on the left receives, 


besides British broadcasting, the transmissions from Berlin, Paris, 
and Brussels. Quick interchange of circuits ie provided for by the 
experimental panel in the centre. 


Formed over a year ago, this Society 
has a steadily increasing membership 
now exceeding fifty. 

In addition to constructing a three- 
valve set, the members have had the 
opportunity of hearing several instructive 
lectures given by Cap‘ain A. Hinderlich, 
M.A., and by Mr. ith N. V. Rogers, 
whose demonstration of an “ Armstrong 
Super ” receiver roused great interest. 
“ Dual Amplification ’’ has been dis- 
coursed upon by Mr. F. D. Chard, and 
an excellent series of ‘‘ Beginners’ 
Lectures ” has been provided by Mr. 
S. K. Lewer (6LJ). 

Hon. Sec., F. D. Chard, University 
College School, Hampstead. 


ton and Hove Radio Society. 

“ The Manufacture of Wireless Valves ” 
was the title of an interesting lecture 
given by Mr. Wade, of the Marconi- 
Osram Valve Co., on Thursday, January 
17th. All types of valves, from the 
smallest receiving valve to the most 
powerful transmitter, were described 
in their different stages of construction, 
and through the courtesy of the Marconi- 
Osram Valve Co., the processes were 
clearly explained with the aid of some 
excellent lantern slides. 

Hon. Sec., F. Underwood, 58, 
Southdown Avenue, Brighton. 


The Bangor and District Radio Society. 

At a well attended public meeting 
beld at the Y.M.C.A. on Thursday 
evening, Mr. W. E. Williams, B.Sc., 


~ 


Mr. Walter Horsley, B.Sc., Hon. 
Treasurer. 

The drafting of the Rules was entrusted 
to a Committee comprising the ofħcials 
and Messrs. Wright, Watkinson, J. 
Morris (Central School), J. PUNDE, O. N. 
Roberts, D. Senogles, A. R. Brooks, 
and D. Mountfort. It was also decided 
to have a workshop attached to the 
Society for the use and instruction of 
members and to arrange classes and 
lectures, 

The proceedings throughout were full 
of enthusiasm and augured well for 
success. Meetings will held at the 
Y.M.C.A. on Wednesdays in future, at 
7.30 p.m., and intending members should 
send their names to the Hon. Sec. as 
soon as possible, 

Hon. Secretary, J. C. Hughes-Roberts, 
3, Snowdon Villas, Bangor. , 


Wandsworth Wireless Society. 

The Society held a very enjoyable social 
afternoon at the “ Pavilion,” Lavender 
Hill, Battersea, on Sunday, January 13th, 
by kind permission of Capt. E. S. Davis. 

A most agreeable surprise was the 
musical talent present in the Society, a 
very excellent programme being provided. 

Considerable interest was aroused by a 
lecture from Capt. Davis, on ‘* Accumu- 
lator Charging from A.C. Mains.” 

The programme concluded at 6 R: è 
and was followed by tea in the omn all. 

Hon. Sec., F. V. Copperwheat, Wands- 
worth, Technical Institute, High Street, 
Wandsworth, S.W.218 


604 


THE WIRELESS WORLD AND RADIO REVIEW 


FEBRUARY 6, 1924 


CORRESPONDENCE. 
THE LEAFIELD: HARMONICS. 


To the Editor of THE WIRELESS WORLD AND 
Ravio Review. 

Srr,—I was very pleased to see Mr. A. B. Smith’s 
letter on the subject of interference by Government 
high power stations in your issue of December 19th. 

It he lived nearer to Leafield it is probable that 
he would not have expressed his opinion so 
moderately. ` 

He asks what has been done by others to eliminate 
this nuisance. 

Probably there is no branch of wireless experiment 
which has received greater attention from those 
who are unfortunate enough to work close under 
the influence of Leafield, for no matter what line 
of investigation is taken up, the outstanding 
feature will be harmonics from this station, and 
before any satisfactory results can be obtained 
their influence must be reduced. 

I regret to admit that at present, although many 
of us have apent much time and money on the 
subject, I know of no means by which this inter- 
ference can be overcome. 

Although still a most enthusiastic experimenter, 
I must admit that this fight against an almost 
overwhelming forceis becoming a little disheartening. 
Others have given up the unequal contest already. 

The results are clearly shown in your pages. 
Look at the lists of Transatlantic Receptions ; 
they are, with very few exceptions (one of which 
is at Oxford), all of stations at a considerable 
distance (at least 40 miles) from Leafield. 

The reception at Oxford has a query after it 
and was probably made during one of Leafield’s 
silent periods. 

Again, there is no Wireless Society in Oxford ; 
this may be attributed directly to the fact that 
interference randers experimenting a misery rather 
than a pleasure. On various occasions during the 
past year, rumours have been heard of changes 


which would cut out these harmonics, but up to. 


the present there is not the least improvement. 

Rugby station, when finished, will probably 
increase the trouble. 

A possible solution, as far as broadcasting is 
concerned, would be to use Leafield as the B.B.C. 
station and transmit by land-line or wireless from 
the various centres. Its geographical position 
should be excellent for this purpose and this scheme 
should meet most requirements except “local 
news,” etc., which could be dealt with by small 
stations with reduced staff-. 

It is to be hoped that endeavours will be made 
to get this interference nuisance 

‘WIPED OvT.” 
Oxford. 


To the Editor of THE WIRELESS WORLD AND 
Rapvio REVIEW. 

Sır, —In his paper on the Leafield Station, 
reported in your issue of January 2nd, Mr. E. H. 
Shaughnessy states that this station is really not 
much to be blamed in respect to its harmonics, 


and that often harmonics of other stations are 
attributed to GBL. This may be so, but I have 
gone to a little trouble to trace the harmonics 
of Leafield and have followed this station mght 
down from 8,750 metres to the wavelength of 
2 LO. For example, when listening to 2LO's 
relay of America at midnight recently, a harmonic 
of Leafield was clearly heard calling. (1 may say 
that I only trace the harmonics by reading Morse, 
so that there is no question about it.) ‘True, I am 
only 35 miles from Leafield, but certainly at this 
distance Leafield’s harmonics are very intrusive 
indeed. When using two valves and trying to 
get the more distant Morse stations, at almost 
any wavelength, one is pretty certain of hearing 
a harmonic of this station. 

The next worst station is the very high-powered 
one in Holland, PCG, which is calling to Dutch 
East Indies, but naturally I have not been able 
to trace his harmonics anything like so far down. 

Eric W. WALFORD. 

Coventry. 


AMERICAN CALLS HEARD. 


Snaith, Yorks. . 

1 AYI (R 4-5, calling 8 BDL), 1 CMP (R 8-9, fading), 1 AR, 
1 PA, 1 XM, 2 CXL, (Nov. 29th, Dec. 6th, CO calls), 3 AJO (CO 
calls), 4FT (CQ calls), 8 AWP. (J. L. Greatorex). 


Dovercourt, Essex. 

(Dec. 1st-Sth): 9 BAK, 6 FV, 1 CMP, 

9 ZT, 2 BY, 2 BG, 3 
3 AJD 


8 , 2 AFP, 1 8 AMM, 8 CUY, 9 BWK, 8 GS, 1 YB, 
$ BDI, 9 VM, 9 CTB, iV" S XE 4 FG, 8 08, 8 HN, 9 AN, 1 BQ, 
9 AN, 2 RK (o—v—x) F.R. W. Stranord). 


Monkseaton, Northumberland. ; 
(Dec. gth): 2 KIL, 5 ERP, 98T, 2 DY, GSAT (calling 2 CMP), 
2 BGR(?), 2 BRM (?). (r—-v—r) W. Brian Parker. 
PT OA, 2 CCX, 2 CG, 3 TE, 3 ARC, 4AE, 9 XW 
ii i ‘(Single valve Armstrong). E. L. Gardiner. 


Hammersmith, London, W.6. 


A1AQ, Al AR, Al A 1 ASU, A 1 MO, A 1 NE, A 1 CMP, 
Al WRT, A 1 XW, A 2BY, A 2CY, A 2 LZ, A 2 WB, A 3 WP, 
A SIM, À 3IL, A'3TK, A SEV, G 5 XA, ABe Come 


Ashford, Middlesex. 


1AQY, 1 AQL 1AJA, 1 1 1 BWJ, 1 BES, 1 CJK, 
1JW, 1 PA, 1 PV, 1 RAN, 2 AGY, 2 AWL, 2 BY, 2 2 BOA, 
2 CEL 2 (verified), 2 FP, 2 XT, 3 8 3 BYU, 
300, 5IK, 7FU, 8BCI, 8CLL Later, 6 AWT, 9ZN, 9XT. 
9 AAU, IAW. (G. Rogers.) 


Change of Address. 
Mr. R. Watson (5 HA), to 8, Cranley Gardens, S.W.7. 


Wanted : Reports of Reception. 

2QR, owned by Mr. Gilbert Towers, of 12, Mayfield Road, 
Handsworth, Birmingham, is now Operating on 200 metres on 
a power of 20 watts (tonic train). Reports from any district will 
be welcomed. 

Mr. F. J. Devenish (3 ADQ), of 13, Mariboro’ Road, Bowes Park, 
London, N. 22, desires reports of his transmissions, which are 
carried out on 200 metres (C.W. and telephony) with a power of 
10 watts). 

Similarly, reports of his transmissions will be welcomed by Mr. 
H. T. Littlewood (2 XY), of ‘‘ Esholt,’’ Wedgewood Drive, Roundhay 
Leeds. (C.W. and telephony). 
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1. All questions are answered through the post. 


ss published. 


A selection of those of general interest 


2. Not more than four questions may be sent in at any one time. 


3. Every question should be accompanied by a postal order for 1/-, or 3/6 for four questions, 
and by a coupon taken from the current issue. 


4. Alternatively, advantage may be taken of our free service by using the free coupon. 


Ths 


appears in the first issue of each month, and is valid during the current week only. . 


a G.T.B.” (Clacton) asks for a diagram of a 
three-valve receiver suitable for general 
reception. 


The diagram is given in Fig. 1. The first valve 
acts as a high frequency amplifier with reaction 
to the tuned anode circuit. A switch is provided 
to cut out the L.F. valve when not required. 


“ R.C.D.” (Wolverhampton) asks if it would be 


possible to decrease the volume of sound 
from a loud speaker by detuning, dimming 
filaments, etc. 


This method of varying the volume given by 
a loud speaker is not recommended, as distortion 


0 001,F 


Fig. 1. 


G.T.B. (Clacton). 


is almost certain to occur. The signal should be 
accurately tuned and the filament current to each 
valve should be that normally required for the 
value of H.T. used. The volume given by the loud 
speaker should then be controlled by the number 
of L.F. valves in circuit. 


“ W.S.B.” (Birmingham) asks how a receiver 
circuit may be modified in order to eliminate 
interference from the local broadcasting 
station. 


A filter circuit may be coupled with the aerial 
circuit. This consists of a coil of about 50 turns of 
No. 22 D.C.C. on a 3” diameter former, tuned by 


O+-H.T. 


CHa HT. 


O— LT. 


O+ LT. 


A simple three-valve receiver. 
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a 0-0005 variable condenser. This circuit should be 
tuned to the wavelength of the local transmitter, 
and coupled to a coil of about 10 turns, included in 
the aerial circuit. For other methods of preventing 
interference we would refer you to an article on 
page 384 in the issue of June 23rd, 1923.. 


- 


“ W.T.P.” (London, N.22) asks whether there 
is any appreciable difference between crystal 
and valve rectification after a H.F. amplifier. 


In general, valve rectification is to be preferred» 
especially when more than one stage of H.F. 
amplification is used. Crystal detectors are not 
suitable for rectifying H.F. currents of large ampli- 
tude, and their resistance often produces serious 
damping in the tuned circuit across which they are 
connected. In general we recommend the use of 
crystal rectification only after one stage of H.F. 
amplification. 


ETIO 
EY 


‘| 


Fig. 2. “ A.N.” (Northwich). 


“ A.N.” (Northwich) asks for a diagram of a 
receiver to operate a loud speaker, which can 
be recommended for general reception. 


The diagram in Fig. 2 shows an arrangement 
which will give good results. One stage of H.F. 
amplification is used, followed by a detector and 
two note magnifiers. Switches are provided to 
control the number of valves in use and to reverse 
the reaction coil. 


“ W.M.” (London, N.15) asks what is the 
function of the last L.F. transformer in the 
cabinet receiver described in the issue of 
October 3lst. 


The primary and secondary windings of this 
transformer are connected in secies to form a 
single choke coil, which is connected in the plate 
circuit of the last valve. The steady plate current 
to this valve passes through the transformer 
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windings, while the L.F. telephone currents pass 
through the parallel circuit formed by the loud 
speaker and 0:2 uF condenser. This system pre- 
vents damage to the windings of the loud speaker 
from the steady anode current. 


“C.B.” (London, S.E.4) asks if it would be 
possible to use a single-valve resistance 
capacity coupled L.F. amplifier in conjunction 
with a crystal set. 


Where only one stage of L.F. amplification 
is employed, the amount of distortion introduced 
by an iron core transformer ia negligible. Under 
these circumstances there is no advantage from 
the point of view of quality in using the resistance 
capacity method of coupling, and we therefore 
recommend that you use transformer coupling, 
since the degree of amplification obtained will 
be much greater. , 


An “ all-purpose ” four-valve receiver. 


“ T.B.” (London, N.W.11) has trouble with 
self-oscillation in an L.F. amplifier. 


Howling is often caused in L.F. amplifiers by 
the H.T. battery having a high internal resistance. 
The H.T. battery should be shunted by a reservoir 
condenser of not less than 1 uF, and the secondary 
windings of the transformers should be shunted 
with resistances of the order of 0-5 megohmas. 


“ S.G.J.” (London, N.W.6) asks if steel could 
be used for the construction of variable air 
dielectric condenser vanes. 


The vanes of a variable condenser should be 
constructed of a non-ferrous metal, such as brass 
or aluminium. Small currents flow in the plates 
when the condenser is charged and discharged, 
and losses would result from hysteresis in the 
steel when subjected to the magnetic fields produced 
by these currents. 
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UNITY AMONG THE TRANSMITTERS. 


By THE EDITOR. 


N Friday, February Ist, there took place a meeting of amateur interest 
which marks an important step forward in the right direction, and a 
decision was arrived at which promises far-reaching effects. The meeting 
referred to was an Extraordinary Meeting of the Radio Transmitters’ 
Society, and the agenda was the consideration of amalgamation of that Society 
with the Transmitter and Relay Section of the Radio Society of Great Britain. 

The meeting adopted the resolution almost unanimously, and there is little 
reason to doubt that amalgamation between the transmitting interests of the two 
Societies is to become an accomplished fact. 

The policy of the Radio Society has always been, we believe, that of encouraging 
unity amongst amateurs and experimenters primarily with the object of strengthening 
their position as an important section of the users of wireless. To everyone who 
has at heart the interests of the amateur and experimenter it must be quite apparent 
that in unity alone lies hope of strength and permanent recognition by the public 
and by the authorities controlling the use of wireless by various interested parties. 

The direct result of this amalgamation will be to strengthen enormously the 
position of the amateur, and particularly the transmitting amateur, who is naturally 
in a minority. Beyond this the influence is bound to be felt through the example 
which it sets to other Societies and individuals to give the strength of their support 
to any satisfactory steps which may be taken towards unity of purpose in amateur 
policy. The very fact that differences of opinion did formerly exist between many 
members of the Radio Transmitters’ Society and the Radio Society of Great Britain, 
only serves to reflect more credit on the action of these two bodies in sinking minor 
differences in recognition of the outstanding importance of avoiding any split in the 
amateur ranks. Now that amalgamation is practically an accomplished fact, 
one can review the situation more freely. 

We believe that it has been an advantage to the amateur community, and to 
the transmitters in particular, that the Radio Transmitters’ Society was formed, 
because it has undoubtedly stimulated both Societics to take a keener interest in 
matters affecting the status of the transmitter, and healthy rivalry is essential to 
progress, providing it does not develop into definite antagonism. Fortunately, 
in this case, neither Society was antagonised, ample proof of which is given by the 
fact that the present amalgamation has come about. 

Our own policy has always been to emphasise the desirability of unity on all 
matters affecting the amateur’s position, so that where united effort is called for, 
every individual and every party can give its support to strengthen the position 
of the amateur community as a whole. 

Those who have read our editorial which appeared in the issue of August Ist, 
1923, will be familiar with our views as to the position of the amateur. Perhaps in 
conclusion one might quote from that page :— 

‘‘ Instead of each amateur or group of amateurs having at heart, first of all, 
the welfare of the amateurs as a whole, we find on every side politics in wireless which 
lead to petty jealousy between individuals and between one amateur society and 
another. Criticism is resorted to far more readily than a helping hand, with the 
result that amateurs are drifting further and further apart instead of strengthening 
the bonds of unity. 

“ If it is our honest desire to help to strengthen the amateur’s position, then 
it is clearly our duty to put our shoulders to the wheel and help instead of standing 
passively aside to criticise others, who, though we need not wholeheartedly endorse 
their every action, are nevertheless honestly endeavouring each one ‘ to do his bit.’ ’” 


FEBRUARY 13, 1924 THE WIRELESS WORLD AND RADIO REVIEW 609 


KDKA 


EXPERIMENTAL WORK ON THE RELAYING OF AMERICAN 
BROADCASTING. 


By W. J. Brown, B.Sc., 


Research Department, Metropolitan-Vickers Electrical Co. 


N view of the interest which has been 
shown in the recent relaying of the 
American Broadcasting station KDKA 
in this country, an account of the 
experimental work which made this possible 
should be of interest to readers of The 
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are the result of a tremendous amount 
of preliminary experimental work, all of 
which has been carried out by the Westing- 
house Electric and Manufacturing Company 
of East Pittsburg, Pennsylvania, U.S.A., 
in co-operation with the Metropolitan- 


The Transmitter at KDK A, East Pittsburg, Pennsylvania, U.S.A. 
An aerial energy of T kW., corresponding to an input of 30 kW., is obtainable. 


Wireless World and Radio Review. As is 


‘well known, the KDKA transmissions have 


been made on a wavelength of 100 metres. 
It is not, however, so well known that they 


Vickers Electrical Company, of Trafford 
Park, Manchester. A great deal of work 
has been carried out by the two companies 
concerned, with the sole object of making 


610 THE WIRELESS WORLD AND RADIO REVIEW FEeEsrvuary 13, 1924 


possible the relaying of American programmes 
in this country. 

In September, 1923, the joint investiga- 
tion commenced. The Westinghouse Com- 
pany installed at East Pittsburg a 100 metre 
transmitter, while the Metropolitan-Vickers 
Company equipped their station at 
Altrincham, Cheshire, with the necessary re- 
ceiving apparatus. At first the transmissions 
were of comparatively low power, but 
nevertheless good reception took place from 
- time to time. As compared with the 300-500 
metre American broadcasting, reception was 
indeed very satisfactory. Much greater 
constancy of signal strength was observed, 
both from day to day, and also from hour 
to hour during the night. In particular 
it was found possible to receive the 100 
metre signals as early as 10 or 11 o'clock 
at night, while of course the 300-500 metre 
signals do not as a rule start coming through 
until about one or two o'clock in. the morning. 
Great improvements were also obtained in 
the amount of intefference from spark 

stations, ‘‘ mush ”’ and static. 
` Results being so promising, the Westing- 
house Company installed a high-power 
oo metre transmitter especially for this 
transatlantic work. 

The Westinghouse Company’s high-power 
100 metre set is capable of delivering 7 kilo- 
watts to the antenna, corresponding to an 
input of nearly 30 kilowatts. To deal with 
this large power, specially designed valves 
are used, these being fitted with a water- 
cooling system so that high values of anode 
dissipation can be employed. 

Every possible precaution has been taken 
to avoid slight changes in wavelength, 
which in conjunction with varying propaga- 
tion conditions would give mse to “night 
distortion.” For this reason the antenna 
system is of extreme rigidity, being composed 
largely of copper tubing. The high-frequency 
connections on the transmitter are also 
designed for maximum rigidity, while the 
necessary inductances are wound on rigid 
formers. As a further precaution the whole 
of the high-frequency section of the trans- 
mitter is mounted in a framework suspended 
by springs. 

The wavelength at present in use is 326 
metres, and this transmission has been 
heard, also that on 100 metres, by amateurs 
in this country. The 100 metre transmissions 
to the Metropolitan Vickers Company are 


frequently carried out at the same time as 
the normal 326 metre broadcasting, the same 
microphone and initial stages of amplification 
being used for both transmissions. The 
326 metre transmitter is located at the top 
of a nine-storey building, 115 feet above 
ground level at the Company’s works at 
East Pittsburg, Pa. The antenna consists 
of six wires, 190 feet in length, supported 
by 20-ft. spreaders, and is suspended 210 feet 
above the ground. A counterpoise is sus- 
pended 110 feet beneath the antenna, this 
being a duplicate of the antenna itself. 
The main studio is situated about half 
a mile away from the transmitter. In the 
city, 14 miles distant, are two more stations, 
one being the studio of the Psttsburg 
Post. Land line transmissions form an 
important feature in the Pittsburg trans- 
missions. KDKA has 45 permanent land 
lines, taking in every church, ‘theatre, 
public hall or auditorium of any pretensions 
whatever in that section of Pennsylvania. 
The total area covered by the land line 
system amounts to nearly 250 square miles. 
Returning now to the 100 metre trans- 
missions, it was found that, notwithstanding 
the elaborate precautions which were taken 
to avoid wavelength variations, serious 
night distortion frequently took place. On 
many occasions the speech was very loud 
but was rendered quite unintelligible by 
this distortion. Experimental work was 
therefore continued with renewed vigour 
with a view to eliminating the trouble. 
Test transmissions employing special forms 
of modulation were carried out after the 
normal American broadcasting hours, usually 
between 4 or 5 a.m., and 7 a.m., with a view 


.to analysing the effect. It was found by 


measurements made at the receiving station 
of the Metropolitan-Vickers Company, 
situated at Altrincham, that the wavelength 
was varying slightly according to certain 
definite laws. Following each test a report 
was immediately cabled to Pittsburg and 
the necessary adjustments for the following 
mornings test. Eventually a sufficient 
improvement in quality was obtained and 
on December 27th some excellent trans- 
mission gave good reception. Unfortunately 
it was impossible to relay this since the 
British Broadcasting stations did not close 
down till midnight, by which time the. 
Westinghouse Company had closed down 
their 100 metre transmitter for further 
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adjustments. However, on the following 
night all listeners in Great Britain were 
able to listen to a fairly successful relay 
of Pittsburg. i 

Immediately following the first re-radiation 
of KDKA, the Metropolitan-Vickers Company 
conducted a series of relaying tests with a 
view to gauging the success of the method, 
and it is proposed here to indicate briefly 
the: results achieved during this period. 


or. three occasions relaying commenced 
shortly after 11 p.m. The best relaying 
was, however, carried out in the early 
hours of the morning, between 4 a.m. 
and 7 a.m. The results obtained at these 
hours were in fact sometimes extraordinarily 
good, approaching perfection almost as 
Closely as do the straightforward broad- 
casting transmissions. On one night a 
complete evening programme was relayed, 


The Studio at KDKA. 


During the period of seven or eight days 
relaying was carried out for an aggregate 
time of eighteen hours. A very large number 
of reports were received from listeners, 
many of them coming from the Continent, 
the re-radiation being distinctly heard as 
far off as Switzerland. This is considered 
a very creditable performance, since the 
power input to the transmitter at 2 AC is 
about one half the average power of an 
ordinary broadcasting station. On two 


commencing with some items by the West- 
inghouse band at 11.20 p.m., and finishing 
with the relaying of the Arlington time 
signals at 3 p.m. 

Comparing these results with those which 
might have been obtained using the normal 
300-500 metre waveband, it could fairly 
safely be assumed that reception on the 
latter waveband would not have been good 
enough for relaying more than two or three 
hours a week. Also such relaying could not 
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have started until well after midnight, 
which alone is sufficient to render the 300-500 
metre transmission useless for regular re- 
laying purposes in Great Britain. 

It should be understood, of course, that 
even the 100 metre signals do not yet give 


THE WIRELESS WORLD AND RADIO REVIEW FEBRUARY 13, 1924 


possibilities of further improvements which 
are almost certain to take place we may 
look forward to a day, probably not very 
far distant, when the British public as a 
whole will be able to listen to American 
“late news,” to hear famous American 


The experimental receiving equipment of 2 AC near Manchester. 


sufficiently good reception for relaying to 
take place as a regular thing, but on the 
other hand it may be claimed that these 
100 metre experiments have considerably 
increased the chances of relaying. With the 


speakers, and to enjoy Amertean enter- 
tainments. There is no need here to enlarge 
upon the value of these experiments which 
may ultimately lead to the establishment 
of such a service. 


CALIBRATION SIGNALS FROM 6 XxX. 


In the early morning of Thursday, February 14th, 
a series of calibration signals will be transmitted 
from 6 XX, the station of the Radio Society of 
Great Britain. The times of transmission of these 
signals (a succession of V’s) are as follows: 2400 to 
0005, on about 220 metres ; 0010 to 0015, on about 
180 metres ; 0020 to 0025, on about 150 metres ; 
0030 to 0035, on about 120 metres. 

At 0040 a message will be transmitted. 


At about 0045 a series of code words will be sent 
on about 180 metres, with gradually diminishing 
antenna current. A record of the antenna current 
corresponding to each code word will be kept and 
published later. Everyone who notes down the 
last code word he is able to receive will thereby 
obtain an indication of the sensitiveness of his 
apparatus, and of the effect of his geographical 
position, x 
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LOW CAPACITY INDUCTANCE COILS. 


SOME NEW COILS FOR SHORT WAVE RECEPTION. 


By F. H. 


ONSIDERABLE: attention is now 
_ being given to reception on wave- 
lengths of the order of 80 to 220 
metres, which necessitates the in- 
troduction of specially designed circuits 
and modifications in the construction 
of the receiving apparatus. Foremost among 
the difficulties which present themselves 
is that of building tuning coils possessing 
a minimum of distributed capacity, a pro- 
perty which becomes most desirable when 
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Fig.1. A high frequency transformer suitable for use 
én®aerial and closed circuits or intervalve H.F. coupling 
tin” a short wave receiver. The partially aperiodic 
~ Sprimary is the smaller outside winding. 


HAYNES. 


making use of partially aperiodic windings 
in aerial and high frequency amplifying 
circuits. 


TERMINAL STRIP 


APERIODIO 
PRIMARY 


method of supporting the windings away from the 

former. The turns of the windings are spaced by 

running on two wires together and removing one 
when the requisite number of turns 18 complete. 


An air spaced self-supporting coil is the 
aim in short wave inductance design, and 
the accompanying illustrations show coils 
approaching this requirement. As the re- 
sistance increases with the frequency, com- 
paratively large gauge wire with ample 
surface area is desirable, which 1s also a 
requirement with any self-supporting coil 
in order that it may have the requisite 
mechanical strength. 

In an early attempt to build a short wave 
aerial circuit transformer the arrangement 
shown in Figs. 1 and 2 was adopted. The 
secondary circuit is wound upon ecight 
narrow ebonite strips which are supported 
around an ebonite cylinder, whilst the prim- 
ary is carried upon a second layer of strips 
resting on those which support the secondary 
(Fig. 3). Slots are made in the under faces 
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of the strips which take the primary in 
order to give clearance to the secondary 
windi When winding on the secondary, 
thread may be run on with the insulated 
wire in order to slightly space the turns, 
and removed when the winding: is completed. 
Similarly, when winding the primary a pair 
of wires paid off from two reels are wound 
on together, and by removing one of these 
wires even spacing results. 

Something is gained by way of reduced 
-self-capacity by this method of con- 
struction, and it is certainly more efficient 
than an inductance wound upon the 
face of a cylindrical former, though it 
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Fig. 3. Ebonite spacing strips. A hollow on the 
underside gives clearance to the windings. 


still has the disadvantage that it is difficult to 
make a number of soldered connections 
for tapping out the winding and, moreover, 
as the strips which support the outside 
winding are themselves supported by those 
carrying the inside winding, it is not possible 
to vary the coupling between the primary 
and secondary inductances once they are 
in position. 
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Fig. 4. Air spaced inductance with turns supported 

by ebonite strips. The holes (1) are of a size to allow 

the wire to slide freely through them. Spacing (2) 

may be as small as possible, but the holes must not be 

so close together as to weaken the strip or to cause a 
breaking away between the holes. 


In overcoming these defects the coils 
shown in Figs. 4, 6, 7 and g were evolved. 
Ebonite strips having regularly spaced holes 
support the turns. A convenient size for 
these strips is } in. in width by 3/16 in. 
in thickness. Some difficulty was experienced 
in accurately setting out the positions for 
the holes. It can be achieved quite well, of 
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course, with dividers, but a quicker way is 
to coat the surface of the ebonite strip with 
a layer of wax and then draw along it a 


A simple method of setting out eventu spaced 
. positions for the holes. 


Fig. 5. 


revolving clock wheel having sharply-poiated 
teeth, and guided by a straight edge. All 
of the dots thus made must be carefully 
centre punched, remembering that one 
slightly out of position may cause a hole 
to break into its neighbour or a turn of the 
finished inductance to appear conspicuously 
mis-spaced.. The size of the hole depends 
upon the gauge of the wire to be used, 
the diameter into which it is to be coiled, 
and also, as will be seen later, upon the length 
of the coil. It will not be necessary to build 
a coil of this sort less than 2 ins. in diameter, 


Fig. 6. The completed coil suitable for short wave 


tuning. 
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and thus the holes need not be unduly 
large to allow for any great curvature. 
On the other hand, if the number of turns 
exceeds about 40, difficulty is experienced 
in getting the turns on to the strips, and 
the size of the hole must be slightly greater 
to reduce the friction between the strips 
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F¥g.7. Short wave H.F. transformer. The 
primary is 31” and the secondary 21’. 


as they slide round on the turns of wire. 


Holes made with a 5/64in. drill will give 


easy clearance for No. 18 S.W.G. for 
moderately long solenoids. For shorter 
coils, 1/16 in. holes are suitable, whilst in the 
case of the spiral where the curvature at 
the centre is greater than with the solenoid, 
and difficulties are experienced in flattening 


Fig. 8. 


Suitable mounting piece. 


Fig. 9. similar 


A spiral inductance supported by 
ebonite strips as employed in building the solenoids. 


and shaping, the coil holes should be 3/32 in. 
The spacing between the holes varies 
according to the gauge of the wire, and with 
No. 18 S.W.G. may be 3/32ins. from 
centre to centre, while with Nos. 16 and 
20 spacings of 7/64 ins. and 5/64 ins. 
respectively are suitable. Having drilled 
a strip which is to form one of four to support 
a coil, it is essential for the holes in the other 
three strips to be identically spaced, repeating 
any small discrepancies that may have 
occurred when making the first strip. This 
can be done by using the first strip as 
a template for the others, pinning it on to the 
strip to be drilled with pieces of No. 16 
S.W.G. tinned copper wire driven into 1/16 in. 
holes. Holes are continued to within 1/16 im. 
of the ends of the strips. 


Fig. 10. Slotted washer for spacing winding cheeks. 

Two wires are wound on together to give a spaced spiral 

formation. The slots in the washer prevent irregular 
bends on the inner turns. 


The method of building the coil is readily 
apparent. A winding is made on a suitable 
sized former with hard-drawn copper (not 
bronze, which is too springy) wire. Ebonite 
tube makes a suitable former. It is advisable 
to previously straighten the wire by paying 
out the required length and stretching it, 
for the slightest bend in the wire will render 
the building of the coil difficult. This pre- 
liminary winding is made with turns touching, 
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keeping a good pull on the wire and taking 
care not to allow it to run slack until the 
coil is finished. Wearing a glove on the right 
hand will facilitate obtaining a secure grip 
on the wire. The diameter of the former 
should be a little Jess than the requiréd 
diameter of the coil to allow for a slight 
enlargement due to the springing open of 
the wire when it is removed from the former. 
It is now only necessary to thread one end 
of the wire on to the strips and proceed 
to push them round the winding engaging 
the beginning end in one more hole on 
every revolution. The turns still disengaged 
should be supported with the finger and thumb 
of the left hand, the finger being inside the 
coil, and at the same time gripping and 
guiding the turns on to which the strips 
are advancing. Any tendency for the coil 
to become out of shape should be checked 
as the making is proceeded with, and not 
left till the end, for by keeping the sides 
quite parallel it is easier to rotate the strips 
on the wire. 

For producing a variable coupling on 
to solenoid wound coils, spiral inductances 
are required. A number of spiral inductances, 
also, when assembled together, produce 


a tuning coil occupying less space than 
the solenoid. To shape the wire for building 
a spiral (Fig. 9) it is necessary to make 
use of two plates of ebonite spaced by a 
washer having a thickness equal to the 
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gauge of the wire. Two holes are made in 
one of the ebonite plates through which 
the commencing ends of a pair of wires 
are passed. Two small slots are made in 
opposite sides of the spacing washer as 


‘shown in Fig. 10 to prevent bumps appearing 


in the beginning turns of the winding. 
The two wires, previously straightened by 
stretching, are wound on to the requisite 
number of turns, and then by the removal 
of the bolt or screw which holds the plates 
together, the two spirals thus produced 
can be readily separated. The spiral must 
be kept quite flat as the strips are threaded 
on and should it have a tendency to close 
up in a basket fashion the outside turns 
must be made looser by unthreading. 

A little thick shellac varnish applied with 
a brush along the strips will hold them in 
position on the turns of the wire. Alterna- 
tively ebonite end mounting pieces may- be 
attached to hold the strips in position. 

The coils may be mounted by ebonite 
pieces cut from 5/16in. ebonite sheet to 
the snape shown in Fig. 8. 

This method of producing inductances 
of high efficiency carries with it the ad- 
vantage that tappings need not be made 
until the wiring-up stage of the instrument 
is reached, and the tapping points can easily 
be readjusted after tests have been made 
with the completed instrument of which 
they may form part. 


THE FORMO 
COMPANY’S WORKS. 


Our photograph depicts one of 
the automatic machine shops in 
the works of the Formo Company, 
which are situated at Cricklewood. 
This portion of the factory is 
concerned with the manufacture 
of the screws, nuts, terminals, and 
condenser and rheostat spindles 
incorporated in the Formo wireless 
products. 

On the left will be seen the 
screw slotting machines. 
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THE THREE-ELECTRODE VALVE. 


By W. SYDNEY BARRELL. 


(Concluded from page 594 of previous issue). 


ACTION OF THE GRID. 


HE curve of Fig. 4* indicates the 
variation in the anode current of 
a Marconi-Osram “ R” valve 
caused by varying the grid poten- 
tial. We see that as the negative potential 
on the grid is reduced, the current to the 
anodeincreases, slowly at first, but afterwards 
much more rapidly, until a certain point is 
reached where saturation begins, that is, 
as already explained when the electrons 
are being drawn away from the filament 
as fast as they are being emitted. This 


R VALVE 


ANOOE CURRENT IN MILLIAMPS 


—I6 12 8 4 0 4 8 12 
GRID VOLTS 


Fig. 5. Characteristic curves of an “ R ”? type valve 


for several anode voltages. See also Fig. 4. 
*February 6th, page 594. 
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curve, it will be noticed, is very similar to 
the anode current-anode voltage charac- 
teristic of the two-electrode valve already 
discussed. There is a difference, however, 
that in the present case the anode current 
is limited not only by the space charge 
and fall of potential along the filament, 
but also by the grid. For this reason for 
the same anode potential the current in 
the three-electrode valve will be smaHer 
than in the diode. Fig. 4 further shows 
that, starting with the grid at zero potential, 
a negative charge imparted to it decreases 
the anode current, while the appli- 
cation of a positive charge increases 
the anode current. This is the 
fundamental action of the valve 
whether employed as a detector or 
as an amplifier. 

Now before the saturation current 
is reached the attractive power 
drawing the electrons across to the 
anode s proportional to some power 
of a voltage, and in the case of the 
diode, this is the anode voltage. 
When dealing with the triode, how- 
ever, this voltage is no longer solely 
the anode voltage. There are now 
two voltages acting on the emitted 
electrons, one due to the anode and 
the other due to the grid. This 
effective voltage as it may be termed 


can be expressed as (z + E.) 


where E, and E, are respectively 
the anode and grid voltages and 
K is a constant. oP, 
already noted, represents the lines of 
force proceeding from the anode 
that reach through the grid and 
therefore tends to draw the elec- 
trons through the grid and by 
varying the potential of the gnd 
(E,) the field between grid and fila- 
ment is varied, but whether. electrons © 


as we have 
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flow away from the filament or not 


will depend upon the relative values of a 
and E,. 


MAGNIFICATION FACTOR. 

The factor K appearing above and already 
referred to several times, is one of, if not the 
most important factors in the three elec- 
trode valve and plays an important part 
in all its operations. It is known as the 
“ magnification factor,” and may be defined 
as the ratio of the change in anode volts 
to the change in grid volts to give the same 
variation in anode current; or in another 
way it is that voltage which, if applied to 
the anode, produces the same change in 
anode current as does one volt applied to 
the grid. 

The following simple experiment will 
demonstrate what is meant by magnifica- 
tion. 

Let us arrange a valve as shown in Fig. 6, 
the filament and anode voltages being 
adjusted to the normal operating values. 


Fig. 6. 


Then starting with say zero grid volts, 
a certain current will be flowing in the anode 
circuit, its value being indicated by the anode 
milliameter mA ; carefully note this reading. 
Now increase the anode voltage by, say, 


10 volts, the grid voltage remaining zero. 


The anode current will now have increased, 
but if we apply a suitable grid potential 
the anode current may be restored to its 
original value. Suppose the anode current 
to be restored to its first value by putting 
—1I volt on the grid. What does this 
show? It shows, of course, that one 
volt applied to the grid has the same 
effect on the change in anode current 
as ten volts applied directly to the anode, 
or, in other words, the application of one 
volt on the grid is equivalent to ten on the 
anode, that is the magnification factor (K) 
of the particular valve used is Io. 
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It will be remembered that this factor K 
appeared in the “leakage field” relation 
which therefore indicates that the magnifica- 
tion factor-of a valve is a function of its 
structure. For example, it can be 
shown to vary inversely as the spacing 
between the grid wires, that is, the greater 
the spacing the smaller the magnification 
factor. It also varies directly as the 
distance grid to plate and so on. 

There seems to be no really reliable 
theoretical equation for calculating the 
magnification factor, and the error is 
greater in valves having a high value of 
“ K.” This is mainly due to the fact that 
the formulze are based on the assumption 
that the diameter of the grid wire is very 
small compared to the spacing, and further, 
no account is taken of support wires and the 
like which for mechanical* reasons are 
essential to the construction. It is therefore 
usual to employ either empirical formule 
or to measure the magnification factor by 
one of the several known methods, such as 
for example that explained above. 

ANODE IMPEDANCE. 

The anode impedance is another important 
factor in the valve, and is due to the work 
which the electrons must do in moving 
across the space from the filament to the 
anode. It is given by the change in anode 
voltage divided by the change in anode 
current at the same grid voltage and it can 
be measured from the curves of Fig. 5. For 
example, at zero grid volts the anode current, 
when the anode voltage is go, is, as shown by 
the top curve in the figure, to be 1-83 milli- 
amperes. At the same grid potential, but 
with the anode voltage reduced to 70, the 
anode current is 1:24 milliamperes. (See 
70-volt curve in the figure.) Thus for a 
change of 20 volts (90—70) on the anode the 
anode current changes by 0-59 milliampere 
(1°83 —1°24), and therefore the anode im- 


pedance is given by a x 10? (multiply 


by 1,000 because the current is in milliam- 
peres), which is equal to 33950 ohms. Care 
must be taken to differentiate between the im- 
pedance and D.C. resistance, the latter being, 
of course, simply the plate voltage divided 
by the plate current actually flowing. 
EFFECT OF ANODE VOLTAGE ON ANODE 
CURRENT CURVES. 

Several characteristic curves for a Marconi 

Osram “ R” valve are shown in Fig. 5, 
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the same valve being used as that which 
gave the curve of Fig. 4. In all cases the 
filament has been maintained at normal 
brilliancy and therefore the only differ- 
ence in the conditions under which the 


valve worked was the value of anode 


voltage which is indicated on the curve 
to which it refers. The method of 
obtaining these curves is exactly as has 
already been described, and the process 
is simply one of repetition, but with a 
different anode voltage each time. 

It will be observed that the effect of 
changing the anode voltage has been to 
alter the posttion of the whole curve on the 
diagram without altering its shape, the effect 
of applying a higher potential to the plate 
moving the curve bodily to the left and vice 
versa. Furthermore it will be seen that for 
any grid potential the anode current is 
increased by an increase in anode voltage, 
provided, of course, saturation has not been 
reached. 

Each of these curves shows how the 
anode current varies when the anode voltage 
is kept constant and the grid potential 
is varied. : 

Except for this lateral shift of the charac- 
teristic the value of the anode potential 
has practically no other effect on the curve 
shape. 


EFFECT OF FILAMENT BRILLIANCY. 

The effect of filament brilliancy on the 
anode has already been discussed in relation 
to the two-electrode valve, and in Fig. 7 is 
shown three anode current-grid_ volts 
characteristics of a Q.X. receiving valve, 
each taken with the filament at a different 
temperature, the anode volts being main- 
tained constant for all three curves. 

The results obtained are, in the light of our 
previous knowledge, to be expected, for we 
know that the saturation current decreases 
with decrease of filament temperature and 
vice versa. There are, however, certain 
other differences such as the steepness of 
the curves, which is seen to vary directly as 
the filament temperature. 


GRID CURRENT. 

All the curves that we have so far shown 
represent the current to the anode, which 
may or may not be the total current leaving 
the filament. As long as the grid is main- 
tained at a potential negative to all parts 
of the filament no electrons will be attracted 
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to it, but when, on the other hand, the grid 
is given a positive potential it will attract 
a certain number to itself, the rest being 
drawn through the grid spaces, and thus a 
current will be established in the gnd 
as well as in the anode circuits. 

When the grid potential is positive the 
proportion of the electrons going to and 
through the grid will depend upon several 
factors such as the mesh of the grid (.¢., 
whether open or close), the diameter of the wire 
of which the grid is made, and the relative 
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values of anode and grid voltages. For ex- 
ample, if the anode voltage is high compared 
to the grid voltage comparatively few 
electrons will reach the grid and the grd 
current will be small. 

When, however, the grid potential is 
negative, practically all the electrons which 
are drawn away from the space surrounding 
the filament go to the anode, those reaching 
the grid being very few indeed. 
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THE IMPORTANCE 
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OF THE AMATEUR 


An address to the Radio Society of Great Britain, delivered by 
the President, Dr. W. H. Eccles, F.R.S., on January 23rd, 1924. 


The Objects of this Society. 

I might remind you of what you all know, 
that the Radio Society of Great Britain exists for 
the benefit of those who practice or study wireless 
for ita own sake, whether they happen or not to 
make any money by part of their work in the 
subject. Meetings are held for the inter-com- 
munication of scientific information, for mutual 
instruction and assistance, for bringing together 
people interested in wireless, and for the circulation 
of ideas of all sorts by all feasible means. During 
the past few years the influence of the Society has 
rapidly extended as the result of the enormous 
growth of public interest in wireless, and also as 
a result of the policy of affiliating societies scattered 
throughout the country; and thus the Radio 
Society has found itself becoming, almost in spite 
of itself, the centre of the amateur movement of 
the whole country. Therefore, in addition to the 
functions which I have just enumerated, the Society 
is confronted with the task of holding the amateur 
movement together in the most difficult times 
this movement has yet experienced. It is also 
faced with the task of watching political and other 
circumstances that are likely to re-act upon the 
amateur. Almost simultaneously with these duties 
there came the need for taking over the manage- 
ment of an ambitious programme of work pro- 
jected by the British Wireless Relay League and 
for helping the inauguration of the Schools move- 
ment. The former piece of work was separated 
off as the Transmitter and Relay Section, and the 
latter has become the Schools Radio Society and 
holds the rank of a section of the Society as defined 
by the new rules. Both these new burdens on the 
Society are nation wide in their scope, and meet 
needs that were strongly felt. 

In carrying out these tasks the Society finds 
itself in the midst of two great popular currents 
which affect its future very deeply. Firstly. there 
is the increasing use of wireless for public and 
commercial message services and for the clistribution 
of entertainment by the broadcast. The latter, 
of course, is a newcomer, and yet it overwhelms 
the older use enormously. Besides this, there is 
the increased publie interest in wireless science 
chiefly as the result of the arrival of the broadcast. 
The former current is making the spectrum of 
useable wavelengths more and more tightly packed, 
leaving less room for each user, including the 
amateur. The second current, 7.e., the increasing 
popular interest in wireless generally, is bringing 
more and more persons into the ranks of the student 
and the experimenter. Many a holder of a con- 
structor’s licence is turning his attention to a study 
of the subject and is already a recruit, of greater 
or less merit as the case may be, to the ranks 
of the amateurs. Thus we have the rather un- 
pleasant result that there are more amateurs 
than ever before, and they have to be accommodated 
inside a narrower region of the spectrum than 
would have been available aforetime. 


Two Big Problems. 


It seems to me that in consequence of these 
new circumstances there are two big problems 
immediately in front of the Society. One is 
to ensure that the amateur and student of, wireless 
telegraphy obtains his rightful share of the spectrum 
in accordance with his relative importance among 
all the other users of wireless. The other big 
job for the Society is to help in the establishment 
of order among the users of wavelengths appro- 
priated to the amateur transmitters and the broad- 
cast listeners. Regarding the rights of amateurs 
to bands of wavelengths, there are many people, 
I believe, who say that amateurs have no right 
at all to any wavelengths, presumably because 
they are not making money out of it. This is a 
nation of shopkeepers, and this attitude of mind 
is to be expected from such a nation, but it is 
the duty of this Society to show the nation that 
the work of the experimenter is worthy of encourage- 
ment from the point of view of the long-sighted 
shopkeeper and the industrialist. 


The Two Types of Wireless Amateur. 


There are two main types, it seems to me, of 
wireless amateur. Firstly, there is the man who 
wants to construct apparatus and see it work; 
and, secondly, there is the man who wants to 
experiment in and practice the art of communica- 
tion by wireless. The first type of man is at home 
with many other mechanical and electrical 
hobbies, and I addressed this Society last autumn 
in the endeavour to show that he was, in virtue 
of his hobby, a very useful member of the com- 
munity. The second type of amateur follows his 
hobby because he simply dotes upon the doing of 
it. He cannot explain his affection for it any more 
than another man can explain why he keeps 
rabbits, for instance, or still another man can ex- 
plain why he goes fishing. I confess that I myself 
cannot conceive why anybody does either of these 
latter things unless it be that the men in question 
consider rabbits or fish to be delectable articles of 
food. I am always particularly perplexed by the 
angler, though I respect his, to me, unfathomable 
motives; but I think I can sympathise with and 
understand the passion of the wireless amateur 
who goes fishing in the electrical ocean, hoping 
to draw a congenial spirit out of the unknown 
depths. This type of amateur sits in his laboratory 
and sends out a little message, baited with 10 
watts, say, and then listens with beating heart 
for a response from the void. Usually his cry 
is in vain. He draws a blank. But sometimes 
he hears, mixed up with his heart throbs, a reply 
from another ‘*‘ brass pounder ” calling him by 
his sign letters. What a thrill! And when the 
response is faint and seems to come from very 
far away, with what excitement does he struggle 
to maintain touch? I can imagine the anxiety 
and enthusiasm with which he deciphers the Morse, 
say, of an American amateur, is overpowering ; 
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and I can imagine the despair with which he battles 
against the demons of fading and interference. 
I can feel it is a very exciting and thrilling sport, 
but it is more than that. It teaches a wonderful 
skill in manipulation, and it screws up the efficiency 
of the apparatus and the man to the highest 
pitch. The DX man, striving to get across enor- 
mous distances with minute power, becomes far 
more expert than the ordinary professional 
operator. 


Amateurs and the War. 


[I remember very well that men of this type 
altered the whole standard of transatlantic reception 
during the war. After the United States came 
into the war the receiving stations on the Atlantic 
coast, particularly the large station at Otter 
Cliffs, ‘which many of you have heard of, were 
manned by young fellows practised in DX work. 
They succeeded marvellously, and read a record 
number of words per day. At that time Lyons 
was enlarged by the addition of a bigger arc, and 
Bordeaux, just ofter the close of the war, was 
brought into operation with another arc, and these 
men succeeded so marvellously in receiving the 
messages transmitted that the Government experts 
of the United States came to the conclusion, and 
announced very emphatically, that at long last 
the Atlantic was conquered, and that it was 
possible to ensure a regular uninterrupted twenty- 
four, hours service per day in summer and winter, 
without delays, by the aid of such transmitting 
stations as the arc station at Lyons. .Then came 
demobilisation and the DX men went home from 
the Atlantic coast. Their “phones were picked 
up by the orthodox operators, the standard of 
reception fell immediately, and so, as far as I 
know, has not yet risen to its former glory. It 
will not, I think, rise to the same height with the 
Same apparatus again. 


The Importance of DX Work. 


As another example of the utility of this DX 
work, consider the recent results achieved by asmall 
band of private workers who, during the past 
month or two, have been trying to find lanes under 
the Heaviside layer, across the Atlantic. You 
all know the success which has been attained 
with short wavelengths throughout an unexpected 
number of hours in the twenty-four. I do not 
- doubt that if these amateurs had left the problem 
alone we should to-day be ignorant of its possibility. 
It might have been many years before these facts 
would have been revealed in the ordinary course 
of things. The feat is not an easy one, as is shown 
by the fact that if they could have done it, some of 
the commercial wireless companies would certainly 
have made very profitable advertisement out of it. 
Moreover, the Governments on both sides of the 
Atlantic maintain large statis of men, some of whom 
have very little more to do than listen in to signals. 
I am thinking of the naval and military and air 
forces particularly, in France, in America and in 
this country. These facts escaped their notice 
and, indeed, would have been regarded as 
incredible. 

From all this I deduce that in wireless, as in 
many other pursuits requiring concentration and 
skill, the best results are often achieved by men 
who are not brought up to work at it for a living. 
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This holds good in yachting, in cricket, in marks- 
manship and many other sports. It holds still 
further, in my opinion, in the sciences and in the 
applications of science; and especially in the 
scientific hobbies, including, of course, amateur 
wireless, which, in addition to ita fascination as a 
sport, possesses also the qualities of immediate 
importance in commerce and of utility in national 
emergency. It is quite conceivable that these 
discoveries of the properties of short waves may 
be of great commercial service, and certainly 
might be of immense military significance in time 
of war. 

The last time I addressed you—last autumn— 
I paid most attention to the merits of the class of 
wireless amateur who is fond of his hobby because 
he can make and work something, and I tried to 
show you that he deserved the support of every 
intelligent citizen, and certainly of this Society, 
which is largely constituted of him and by him. 
I said nothing of this other kind of man, however, 
partly because there was no time, and partly 
because it did not occur to me that such remarkable 
results could be achieved by him in the immediate 
future. I am therefore specialising on this other 
type of wireless man to-night in the hope of showing 
you that the “fisherman ” type, if I may call him 
so, is worthy of his salt, worthy of our support 
and encouragement, and merits the granting of 
every possible facility that we can find for him. 


Inexperienced Amateurs. 


I have been speaking so far—both last autumn 
and this evening—of the best of the amateurs 
who form, I believe, the larger portion of the 
membership of this Society and the Affiliated 
Societies. But there are others, and many of these 
lack skill and produce considerable interference 
with military and naval services and sometimes 
with broadcasting services. Amongst these must 
be included the kind of amateur who uses 20 or 
30 watts to establish communication between 
himself and a friend a mile away, and thereby 
agonises everyone within 20 miles. Then there is 
the amateur who blares forth, without provocation 
or excuse, recitatives from corrugated gramophone 
dises; there is the amateur who never listens in 
either before or after shooting his bolt; there is 
the man who specialises in apparatus comprising 
every possible error of design and who emits the 
broadest. possible band of waves. Perhaps many 
of these sinners know not what they do; others 
there are who do know, I think, what they are 
doing and do it almost, one might say, of malice 
aforethought. Many of this clase have no call 
sign, and other use fancy call signs, and there are 
others, again, who use other people’s call signs, 
a tribe that is quite unlicensed. Besides these 
there are other nuisances, but I am going to refer 
to them a little later in another category. 


Improper Use of Apparatus and Call Signs. 


The state of affairs represented by what I have 
just said appears to be getting worse rather than 
better. You will remember that we formed 
last autumn a Transmitter and Relay Section, 
and that we gradually built up a scheme of relay 
work in different parts of the country. The 
almost inevitable result of the attempts to get 
relay chains working was a crop of reports that so- 
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and-So was washed out by somebody else breaking 
in on the same wavelength with some gramophone 
tune or something of that kind ; or that somebody 
had been interrupted by a person using his own 
call sign illegitimately. The state of affairs, as 
I gay, seems to be getting worse rather than better. 
There are three parties interested in this matter. 
There is the amateur who wants to do his work 
in a reasonable manner; there is the broadcast 
listener who is very often on the same waveband 
as these interrupters; and then, last but not 
least, there are those who are using wireless for 
transmitting messages on Government service or 
for commercial purposes. Of these three or four 
parties who are injured by the erratic type of trans- 
mitter, the Government and commercial users 
have become tolerably free because they have 
developed means of taking care of themselves, and, 
moreover, they can place good apparatus in the 
hands of skilled operators. The broadcast listener 
is the next in order of martyrdom but his interests 
are being ably protected by the British Broadcasting 
Company, which, in this aspect, is a solid single- 
minded organisation for looking after the broadcast 
listener. The real martyr is, I think, the true 
amateur of the kind that forms the bulk of our 
Society. This man, when broadcasting began, 
bound himself of his own initiative by a self-denying 
ordinance to refrain from transmitting during 
broadcasting hours on the wavelengths that would 
interfere with broadcasting reception anywhere. 
In addition to this sacrifice of his experimental time 
he found also that if he lived near a broadcasting 
station he could do no experimental reception 
during the time the broadcast station was running, 
on account of the width of band natural to a tele- 
phonic station. His work, therefore, became post- 
poned until after 11 o’clock at night. This left 
the British Broadcasting Company to deal with 
the inconsiderate or anti-social transmitter who 
sometimes disturbs the peace. But once these 
people were scared, they transferred their energies 
to the post-broadcasting hours, with the dire 
result that the self-disciplined amateur finds 
himself at 1] o'clock at night in the midst of a per- 
fect thicket of noise, in many cities, at anv rate. 


Tracing Disturbers. 


During the past year the British Broadcasting 
Company has kept in cloge touch with our late 
Honorary Secretary, Mr. McMichael, and have 
sent him copies of many of the complaints which 
they have received from disturbed broadcast 
listeners. Mr. McMichael started last March a 
scheme for mobilising local wireless societies in the 
work of tracking and, if possible, eliminating the 
disturbers ; but he found, I think, that it would 
require much labour and much money to carry 
out thoroughly any scheme of this kind, and I 
think that in the end his efforts gradually tapered 
off on account of the sheer impossibility of the task. 
Even in districts where it has been possible to trace 
and stop one howler, two or three new ones have 
started up for each one stopped. The reason 
is that the rapid expansion of broadcast listening 
brings in some new beginner with a valve set 
‘every day or every week, according to the district, 
and the beginner requires time to learn the set. 
Some of them learn to adjust it silently and to 
leave it alone within a month; but the weaker 
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vessels take six months, and have then_not yet 
concluded. 

Lately I looked through a batch of recent letters 
of complaint of programmes spoiled and I tried 
to diagnose in each case the probable source of 
the trouble. About three quarters of the dis- 
turbers seemed to be valve learners, but they, as 
a source of irritation, disappear in a few weeks 
or months. A small fraction were chronic crystal 
ticklers who, if very near to sensitive neighbours, 
cause great mental distress. I daresay that many 
of you know that if your next door neighbour 
insists on scratching his crystal while his aerial is 
oscillating strongly under the broadcast waves, 
he radiates every scratch to you and spoils your 
music and language. To these people one can 
only quote Lord Palmerston and say ‘*‘ Why can't 
you leave it alone ? °” But it seems to be too much 
to ask human nature to leave well alone, for even 
after obtaining an excellent rendition they say to 
themselves, ‘‘I wonder if it would be better ii 
I turned that knob a little farther,” and so it goes 
on. 

With these classes of disturbers very little can 
be done by any Society like ours, or by the 
Government, or by the British Broadcasting Com- 
pany. We ‘in this Society have seen enough 
of the complaints and looked at them carefully 
enough to be sure that the stopping of that trouble 
is as great a problem as suppressing the piano- 
playing of a neighbour or suppressing the nocturnal 
cat. It is just a nuisance, and it may have to be 
tackled in due course under the common law as 
a nuisance. As a rule the common law has suc- 
ceeded in adapting itself in due time to deal with 
all newly-invented nuisances that civilisation 
brings ; but to return to the analysis of complaints 
of broadcast listeners, I think about 10 per cent. 
of the disturbances are due to amateur trans- 
mitters, and under 10 per cent. due to wilful 
interference. You will, I think, agree with my 
seemingly harsh diagnosis of the last category, 
the wilful interferer, when I tell you that in the 
interferences sometimes recorded, the interpolations 
consist of remarks, at apparently appropriate 
points of the sermon, of such words as “rate.” 
Now, of course, that cannot be accident; it is 
someone with a transmitting set and a gramophone 
who is intentionally creating a nuisance. I say 
that less than 10 per cent. of the broadcast com- 
plaints seem to come into the category of wilful 
disturbance. 


Meeting the Complaints. 


Cases like this do, in a sense, concern the wireless 
societies, and they must be grappled with if we 
can trace them to our membership, but the cases 
where the genuine amateur transmitter is inter- 
fering with the broadcast listener is in a different 
category and requires special consideration. In 
the first place, many of the complaints of the broad- 
cast listener arise because his apparatus is so badly 
designed or constructed that though it is tuned 
to 365 metres it is easily disturbed by a transmitter 
at 180 metres, say. From the scientific point of 
view, the remedy is simply a filter circuit in the 
listener's aerial; but from the popular point of 
view the amateur is a person who is merely playing 
with wireless, and when the would-be listener 
to the broadcast concerts comes near to him and 


FEBRUARY 13, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


installs poor apparatus, the assumption is that it 
is the amateur who must shut down. This, of 
course, is a gratuitous assumptiom that the broad- 
cast listener has a stronger right to install poor 
apparatus than the transmitter has to transmit 
on a reasonably sharp wavelength. But it does 
not follow that because a man listens in to, is it 
Uncle Jeff(?), that he is therefore a better citizen 
than an experimental transmitter. But that kind 
of thing has always haunted scientific enquirers. 
Entertainment, for instance, is, to unthinking 
people, much more important than any possible 
good, national or social, that may flow from a 
scientific study or hobby. This has been the 
attitude of the crowd towards the discoverer and 
investigator throughout all history. In all such 
cases those who know better have had to combine 
and fight those who know nothing. In this par- 
ticular case we are combining as a Society, but we 
can only meet the unreasonable complaints of the 
ill-equipped amusement seeker by our being 
sufficiently strongly organised to demand impartial 
enquiry and to ensure a just decision. On the 
other hand we can meet the justifiable complaints 
of the other users of wireless, and can obtain more 
time for ourselves and clearer times for ourselves, 
by getting every well-intentioned amateur to 
join our Society or an Affiliated Society, and 
after that establish a code of honour and a system 
of self-discipline amongst ourselves. 


Admiral Sir Henry Jackson. 


I have great pleasure in welcoming Dr. Eccles 
to the Presidential Chair again, and I am sure you 
will all join with me in that. He began his lecture 
by saying that he feared we should get bored by 
hearing him lecture so often, but I think he is 
wrong there. The more we hear him the better 
we like it, because he is such a great authority on 
the many subjects that he deals with. He has left 
the scientific side alone this evening, and has given 
us what I might call a monetary lecture. He has 
also put it in such a humorous way that I think 
we all appreciate it. Certainly I hope all those 
who read this lecture will take note of what he has 
said and see to do that which he so strongly 
recommends. It is a great privilege to have a 
lecture of this sort and to be told what the duties 
of such a Society as ours is, and also what are the 
duties of wireless users to the public in general. 
We have learned what our duties are to-night, and 
what is the duty of every individual, and I hope 
what the President has said will go home. Dr. 
Eccles certainly did no more than give the due 
credit to those amateurs who have carried out 
those marvellous transatlantic tests. I personally 
am one of those fishers in the ether to whom the 
President has referred. I do not put any spawn 
in, but I try to get some fish out (laughter), and I 
think it is a very nice analogy to compare fishers 
in water with fishers in the ether as Dr. Eccles has 
done. I am particularly interested in the reference 
to the use of the 100 metres wave for transatlantic 
communication, using the Austin-Cohen formula, 
and if our honorary secretary would take some 
steps to try and get more details of the various 
factors that go to make up that Austin-Cohen 
formula, it would be of very great value. If the 
Radio Research Board can help in any way we 
shall be only too pleased to do so because it is 
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of very great scientific interest, and it is this 
Society which has brought it forward. I ask you 
to join with me in giving a very hearty vote of 
thanks to the President for his Address. 


Brig.-Gen. Sir Capel Holden. 
I have very great pleasure in seconding the vote 


of thanks so ably proposed by Sir Henry Jackson. 


The vote of thanks was carried with acclamation. 


The President then announced that all the new 
members ballotted for had been elected, and that 
three new wireless societies had -been accepted 
for affiliation. 
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The experimental receiving equipment of Mr. 

R. F. Lamport, of Croydon. The set is 

modelled on the unit system, providing a 
multiplicity of different circuits. 
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a in ohms is only twice the internal resistance 

SP isve D3), Wirelensg Wall, Feb. 6, 1924. be > a 
When the resistance of the choke is not of the valve, a he rent: of the total a ble 
; uX i voltage amplification is obtained This is 
myhyihia, A Vii, trp p xe Te r isthe an important result, because in the case of 
direct current resatance of the choke. resistance amplification it is necessary to 
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connect a resistance equal to approximately 
1o times the valve resistance in the anode 
circuit to obtain a voltage amplification of 
go per cent. 

Actual choke coils, of course, have re- 
sistance as well as inductance, but the 
resistance is generally quite small compared 
with that of the valve, so that the amplifica- 
tion is only slightly different from that 
obtained by assuming there is no resistance. 


To ensure that the dynamic or working 
characteristic of the valve is straight over 
the region occupied when amplifying, it 
is advisable to use a choke whose reactance 
is at least twice the internal resistance of the 
valve. Therefore a choke whose inductance 

St ; 80,000 
under working conditions is equal to anf 
henries will be satisfactory (reactance=2z7/fL). 
If the lowest frequency to be amplified is 
200 cycles, the inductance is 

80,000 
2 X 3°14 X 200 
With a coil having this inductance in the 
anode circuit, the amplification obtained 
when the frequency is 200 is Q. 


It will be noticed that there is likely to be 
distortion through one element of the signal 
being amplified more than another if the 
choke has not a sufficiently large inductance. 
For example, suppose the choke has an 
inductance of only 12:8 hennes. At a 
frequency of 500 cycles the reactance is 
-440,000 ohms, and from the curve of Fig. 3, 
the amplification 1s 7; for an element of 
the signal having a frequency of 250 cycles, 
the reactance is 20,000 ohms, and the ampli- 
fication only 4°5 ; for a frequency of 1,000 
cycles the reactance is 80,000 ohms and the 
amplification is 9. The 250 cycle element 
of the signal is only amplified to the extent 
of one-half of the 1,000 cycle signal. 


By making the inductance large, say 
65 henries as above, the amplification of the 
various frequencies is only very slightly 
different—not sufficient to cause appreciable 
distortion. 


The following points should be noticed : 

(1) By employing a choke coil whose 
working inductance is so large that its 
reactance at the lower speech frequencies 
is at least twice the anode-filament resistance 
of the valve, the amplification obtained of 
all the speech frequencies is, for practical 
purposes, uniform. 


= nearly 65 henries. 
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(2) When the reactance is only twice the 
anode-filament resistance, 90 per cent. of 
the possible voltage amplification is ob- 
tained. The full amplification could only 
be obtained by making the reactance 
infinitely great ; but from the curve, Fig. 3, 
it is seen that there is no practical gain in 
amplification by the use of a choke with a 
reactance larger than about twice the valve 
resistance. 

(3) The anode voltage does not need to be 
increased beyond that determined from the 
characteristic curves of the valve, because 
chokes have, in general, quite a negligible 
direct current resistance. 

(4) The remarks concerning the coupling 
condenser and grid leak made under the 
heading of resistance capacity coupling 
apply in the case of choke coupling. 


TRANSFORMER COUPLING. 

Note magnifiers are usually coupled by 
means of a transformer, as in Fig. IC, 
where P represents the primary winding and 
S the secondary winding. The turn ratio 
of transformers on the market varies from 
2-1 to 5-1. The turn ratio unfortunately is 
no real guide to the voltage amplification 
which may be obtained. It might be 
thought that it is only necessary to properly 
design the primary winding, and then wind 
as many turns as possible for the secondary 
winding. This is not the case. 

It has been shown by a number of tests 
that the amplification obtained, using an 
ordinary receiving valve with characteristics 
as above („u = 10, R = 40,000 ohms) is of the 
order of 25. 

No formula for calculating the amplifica- 
tion of one stage of transformer coupled 
note magnification is given here, because 
it is found the practical operation of a 
transformer is very different from that 
predicted theoretically, on account of a 
number of quantities, the magnitude of 
which it 1s not possible to predict. 


CONCLUSIONS. 

It is possible in practice to obtain the 
voltage amplification predicted by theory 
only in the case of resistance couplings. 
The amplification obtained with choke and 
transformer couplings is different for the 
following reasons. 

To secure reasonable amplification it is 
necessary to employ coils of many turns 
wound upon an iron core. To keep the 
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transformer or choke reasonably small, 
fine wire is used. The result of using many 
turns of fine wire is that the windings 
possess capacity. Self-capacity and its 
effects may be minimised by increasing the 
distance between wires and layers, by 
reducing the induced voltages between 
layers, or by reducing the length of the 
winding. 

Transformers and chokes are therefore 
often constructed with the turns spaced by 
running on cotton along with the wire. In 
another construction, the self-capacity is 
reduced by making the winding width small 
compared with the winding depth. 

Now the effect of self-capacity in the case 
of a choke coil is to produce a winding which 
has a natural frequency, and as would be 
expected, the amplification obtained will 
be different for those frequencies in the 
signal which correspond with or are near 
the natural frequency of the coil. Further, 
the higher frequencies will be partly carried 
by the condenser so formed, so that the 
effective resistance of the choke to the 
higher frequencies will be lower than it 
would be if the self-capacity did not exist. 
However, the variation between the 
theoretical and actual amplification in the 
case of choke coils is not very great. 

So far as the iron core is concerned, there 
are losses through hysteresis and eddy 
currents. The iron losses may be made 
negligible by careful design and the use of 
low-loss iron or steel. Anode choke coils 
are usually made with a large number of 
turns and an open core—1.e., the core is 
generally not composed wholly of iron, but 
consists partly of iron and an air gap. 

The effect of the capacity of the windings 
of intervalve transformers is generally not 
negligible, even though the greatest care is 
taken with the design. Many transformers 
amplify some frequencies better than others, 
due partly to the resonance effects,and to the 
voltage transformation ratio varying with 
the frequency. However, from curves which 
have been published it would seem that 
there are a few transformers which amplify 
all the frequencies contained in speech and 
music about equally well. 


SUMMING UP: 


(1) A resistance-capacity coupled amplifier 
may be designed to amplify all frequencies 
(up to many thousands of cycles per second) 
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equally well. A large anode voltage is 
needed to compensate for the fall in volts 
across the anode resistance. The amplifica- 
tion obtained is limited to that of the valve, 
and practically, about 70 per cent. of the 
possible amplification is easily obtained. 

(2) A choke coupled amplifier may be 
designed to amplify the frequencies necessary 
for speech and music about equally well. 
The anode voltage required is only that 
normal to the valve, because the normal 
drop in volts across the choke is negligible. 
The amplification obtained is limited to that 
of the valve, and practically, about 90 per 
cent. of the possible amplification is easily 
obtained. l . 

(3) When a properly designed transformer 
coupling is used, the frequencies necessary 
for speech and music are amplified fairly 
equally, and there are several transformers 
available which may be said, for practical 
purposes, to have a flat frequency character- 
istic. The anode voltage required is the 
same as that required in the case of a choke 
coupling. The amplification obtainable lies 
between twice and three times the voltage 
amplification factor of the valve. 

It will probably be agreed that provided 
good transformers are employed, transformer 
coupling offers considerable advantages. In 
some cases (for instance, a speech amplifier 
used between a microphone and the control 
valves of a transmitter, where it is essential 
to have the very best quality amplification) 
the advantages of resistance amplification 
may outweigh the disadvantages. 


Our photo shows the receiving apparatus o 

Mr. J. Steffensen, of Denmark, who has been 

very successful in the reception of many British 
amateur transmissions. 
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It has been agreed by the London County Council 
to dispense, in the case of cottages, with the £1 
deposit tenants were required to pay on installing 
wireless apparatus. 

* * % s * 

The Associated Scientific and Technical Society 
of South Africa has decided to open a permanent 
broadcasting station, which will probably be 
operating in a month’s time. 

+ * s$ * 4 

A company has been incorporated in Cincinnati, 
Ohio, with the object of giving the world a religious 
message daily by radio. 

4 * * % * 

China, it is reported, is in the throes of a wireless 

boom. 


+ * * » * 
A Real Radio Receiver. 

To those who seek a really practical description 
of a wireless receiver we commend the following 
illuminating extract, taken from ‘‘ More Letters of 
a Japanese Schoolboy,” by Wallace Irwin (Putnam, 
7s. 6d.) :— 


“ On Table befront of him sat one black suit 
case all covered with nickel plated science. It 
cantained a window with electric blubs doing so 
inside. It cantained silver pushers, pullers, 
arrows and Kodak supplies. It cantained so 
many Wires that that I was sure it was con- 
nected with Edison somewhere. It had a Horn 
with its mouth wide open as if to speak. It had 
one of those Switchboards which enable Hon 
Telephone Operatress to get your number wrong 
13 times out of 11. Taken altogether this was 
a Radio.” 


A Transmitting Record ? 

How many amateur transmitters have as yet 
worked with 100 other stations ? This question 
is asked by Mr. T. W. Higgs (5 KO), of Bristol, 
who is busily endeavouring to reach his century. 
His present *‘ score ” of 86 is made up of 54 British, 
17 French, 10 Dutch, 2 Danes, 2 Canadians and 
1 American. 

The last three were obtained during January. 
On the 22nd of the month he effected two-way 
working with 2 BG, of Montreal, and 2 AGB, of 
Summit, New Jersey, while 1 BQ, of Halifax, 
was worked on January 26th. 


Danish 7 EC. 

Our note on 2 WJ’s success in working with 
7 EC on Saturday, January 12th, quickly evoked 
a report from Mr. Gerald R. Garrett (5 CS), 
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claiming priority, in that he established two-way 
communication with the Danish amateur on 
January llth. This was followed, however, by 
news that 2 OG (Mr. A. Cooper, of York) and 
5KO (Mr. Higgs, of Bristol) had cach worked 
with 7 EC on January 10th. 7EC employs a 
single valvo receiver while the anode of his 
transmitting valve is fed with A.C. at 800 volts, 
giving an aerial current of 1 ampere. 


Indian Link in the Imperial Wireless 
Scheme. 

The Indian Government announces that applica- 
tions will be received till August lst from private 
enterprises in India to operate the radio services 
providing the Indian link in the Imperial Wireless 
scheme. At least 60 per cent. of the capital must 
be offered in India. 


Illicit Use of a Call Sign. 

It has come to the notice of members of the 
Marconi (Chelmsford) Wireless Society that their 
call sign (5 IW) is being used by another trans- 
mitter, unknown to them. They hope that the 
publication of the fact will cause this objectionable 
practice to cease. 


Brussels Aerodrome Transmissions. 

Although the ordinary broadcast programmes 
from the Brussels Aerodrome have now been 
suspended, the station will transmit daily weather 
reports by telephony at l p.m., and on certain 
occasions at 4.50 p.m. 


Transatlantic Success. 

Mr. Leonard M. Baker (2 FN) of Ruddington, 
Notts, reports that his signals have been heard 
by 1 BYL, of Dorchester, Massachusetts, U.S.A., 
using a single detector valve. 2FN’s power was 
under 100 watts, developed by a small Newton 
generator. 


New German Broadcasting Station. 

Transmissions are now taking place from a new 
broadcasting station in Berlin, with the name of 
Vox Haus. A musical programme is broadcast 
between 8 and 9 o’clock each evening on a wave- 
length of 400 metres. 


2LO Heard in the Rand 

Mr. G. Bekker, a wireless amateur at Port 
Elizabeth, has successfully received a concert from 
the London station, according to the Rand Daily 
Mail. A Burndept Ultra-Four Receiver was used, 
with an additional high frequency panel. 


628 THE WIRELESS WORLD AND RADIO REVIEW FEBRUARY 13, 1924 


Irish Broadcasting. 

The holders of hitherto illicit wireless sets in the 
Trish Free State are rejoicing at the announcement 
made by the Postmaster-General on February 3rd 
that licences are about to be issued pending the 
further discussion of the whole problem of broad- 
casting in Dail Eireann. 

By this happy stroke of genius the authorities 
have saved themselves a good deal of unpleasantness 
and trouble, and they will now be free to probe the 
broadcasting question in a spirit of dignity and 
leisure. If Dail Eireann will now permit the 
establishment of a broadcasting station in Dublin, 
it is probable that listeners-in will gladly allow the 
authorities to carry on their consideration of the 
broadcasting question ad infinitum. 

An Interim Report. i 

The committee appointed by Dail Eireann to 
consider broadcasting in the Irish Free State issued 
an interim report on January 3lst. In the main 
the report advocates that broadcasting should be 
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The apparatus recently installed at 2 LO for the transmission of time signals. 


Year’s Eve, is to become a permanent feature in 
the B.B.C. programmes. The probable times of 
this transmission are 7 p.m. and at the conclusion 
of the evening programme on weekdays, and 3 p.m. 
and 8 p.m. on Sundays. 

An Amateur in Luxembourg. 

Signals from a Luxembourg station with the 
call sign 1JW were intercepted on January 27th, 
by Mr. J. W. Hefferman, of Liverpool. Reports 
are welcomed from other readers who have heard 
this station. 

The Faraday Medal. 

The Council of the Institution of Electrical 
Engineers have made the third award of the 
Faraday Medal to Dr. S. Z. de Ferranti, a past 
President of the Institution. 

Dr. Ferranti was a pioneer in the supply of 
electricity and his early grasp of the fundamental 
principles of electric power supply have had a 
profound influence not only in this country but. 
all over the world. 


connection with the Observatory at Greenwich. 


kept rigorously under national control, and that 
private interests should not be allowed a monopoly 
of transmission. 


An Anomaly. 

In the light of regulations forbidding the ex- 
ploitation of broadcast programmes for private 
gain, it is interesting that the following paragraph 
should appear in the current issue of the official 
organ of the British Broadcasting Company :— 

“ A PENNYWORTH OF WIRELESS.—Do you 
know that you can have five minutes of a broadcasting 
programme for the small sum of one penny ? In an 
old-fashioned inn, near Westminster Abbey, there 
is installed a wireless set, and visitors, on payment 
of the small sum mentioned, are allowed to hear 
whatever the B.B.C. may happen to be transmitting 
at the moment.” 


Broadcasting Big Ben. 
The broadcasting of the chimes of Big Ben, 
which was so successfully carried out on New 


Radio Society of Great Britain. 


Radio Society of Great Britain. 

An Ordinary General Meeting of the Society will 
be held at 6 p.m. (tea 5.30), on Wednesday, 
February 27th, at the Institution of Electrical 
Engineers. *‘ A Practical Demonstration of some 
applications of the Cathode Ray Osciilograph ” will 
be given by Mr. N. V. Kipping. Among the appli- 
cations to be demonstrated are the following :— 
(1) Charting of thermionic valve characteristics ; 
(2) Study of percentage modulation in a trans- 
mitting circuit; (3) Examination of wave-forms ; 
(4) Accurate frequency calibration (two methods) ; 
(5) Hysteresis curves. 


Conference of Affiliated Societies. 

The postponed Conference of Affiliated Radio 
Societies is to be held on Saturday, March Ist, at 
2p.m., at the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 

. 
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The Wireless Instrument Testing Department. 


A VISIT TO 
THE STERLING WORKS 


VISIT was paid to the works of 
the Sterling Telephone & Electric 
Co., at Dagenham, on Wednesday, 
January 30th, by invitation of 
Mr. Guy Burney, mahaging director. The 
invitation was extended to representatives of 
the technical electrical and wireless press. 

On arrival at the works the party was 
introduced to Mr. Max Lawrence, works 
manager, and were entertained to luncheon. 

A visit of inspection was then made to the 
principal sections of the works, though in 
view of the fact that the works cover a total 
area of some 12 acres, and that many of the 
sections visited were of so much interest, 
far more time was spent than had been 
anticipated in the programme, and it was 
by no means easy to make a complete tour of 
the works in the time available. 

It will be remembered that the manu- 
facture of wireless apparatus only forms a 
part of the activities of this company, their 
principal business being the production of 
telephone apparatus of all kinds, largely for 
the requirements of the General Post Office. 

Their interest in the production of wireless 
apparatus is really only of recent date, but 
the experience which they have of the 
manufacture of telephone apparatus has been 
of the utmost use in assisting in the develop- 
ment of the wireless side of their business. 

The Sterling receivers for broadcast recep- 
tion are so well known that they need not 
be referred to in detail here, but special 
mention may be made of the Threeflex 


receiver, which is a comparatively new 


product, and is a three-valve receiver 


employing dual amplification. 

It is interesting to note in passing that 
where the sets are finally tested, 25 aerials 
are employed, with special precautions in 
order to avoid mutual interference. The 
neatness of wiring and general finish of the 
apparatus is particularly noticeable, and can 
no doubt be attributed largely to the long 
experience of this company in the manu- 
facture of telephone apparatus. 

The process of winding coils for head 
telephones attracted considerable interest, 
and other processes in the manufacture of 
telephones, such as stamping out the 
magnets and the treatment which the 
various components undergo before they are 
finally assembled as complete telephones. 

The wood-working shops were a veritable 
hive oi industry, and the machinery employed 
was of the most up-to-date nature, enabling 
mass production of nigh-class cabinet work. 
All wood work is polished by means of 
spraying, and practically no hand polishing 
is undertaken. 

Another department which attracted con- 
siderable interest was the shop where loud 
speakers were being produced, in particular 
the skill of the operator engaged in spinning 
the metal flares of loud speakers. 

Naturally in a brief reference to this visit 
it is not possible to do anything like justice 
to the various sections, even if attention 
is confined to the wireless departments alone. 
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Loud-speaker horns passing through the polishing shop. 


J — 
Assembling loud-speakers from finished components. 
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PATENT ABSTRACTS. 


Improvements in Thermionic 


Generators. 


There are several methods of obtaining a 
negative voltage for the grid circuit of a valve. 
One method is to connect the grid return 
wire to a suitable negative point of a grid 
battery. Another method* consists in con- 
necting a resistance between the negative 
terminal of the filament battery and the 
negative terminal of the anode battery or 
generator. The anode current flowing through 
the resistance sets up a potential difference 
equal to R x I across the ends of the 
resistance, and if the grid return wire is 
connected with the negative terminal of the 
anode battery, the normal grid potential 
will be R x I volts negative with respect to 
the end of the filament to which one side of 
the resistance is joined. 


Fig. 1. 


Referring to Fig. 1, the resistance R is 
connected between the negative terminal of 
the anode generator S and the filament 
battery. The grid G is connected through 
the usual grid circuit coil to the negative 
terminal of the grid battery B, to the end 

of the resistance. The normal grid potential 
-= is therefore equal to that due to the battery, 
plus the fall in voltage across the resistance. 
A condenser C is joined across the resistance 
and battery to provide a low impedance path 
for varying currents. Oscillations may be 
generated in the usual way by providing 
coupling between the grid and anode coils. 
If the resistance R is varied, the negative 
potential of the grid is varied accordingly, 
producing corresponding changes in the 


*British Patent 193,387, by Gesellschaft für 
Drahtlose Telegraphie. 


output power. The resistance may be varied 
by suitably connecting a key for Morse 
transmission, or by speech. 


Receiving Circuits. 


It is the general practice to carefully tune 
the circuit between the grid and filament of 
the first valve and the aerial and earth by 
including in it tuning coils and condensers 
or a variometer. If the values are so chosen 
that the circuit may be tuned to the same 
frefuency as the incoming signals, and the 
apparatus is well designed so that its losses 
are low, the tuning is generally selective, 
and full advantage taken of the signal 
voltages set up in the aerial. 

It is claimed,* however, that much better 
selectivity and freedom from atmospheric 
interferences is obtained by connecting the 
aerial directly to the grid of the valve, and 
the earth to the filament, Fig. 2. Further, 
it is said that with this arrangement it is 
not possible to energise the aerial as the 
result of tight coupling between the reaction 
and anode coils. | 


Fig. 2. 


Referring to the figure, the anode of the 
valve A is connected to the tuned anode 
circuit, consisting of coil B,, tuning con- 
denser D and vernier D,. The condenser D, 
is connected to the grid of the second valve 
with the variable grid leak E,. The reaction 
coil B} is coupled to the anode coil. The 
telephones are marked F, the by-pass con- 
denser D,, the filament resistance E, and 
filament battery C,. W.J. 


*British Patent 267,720, by W. Diggle. 
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° Particulars of Membership of any Society can be obtained on application to the Secretary. 
Societies marked with an asterisk are afiliated to the Radio Society of Great Britain. 


Huddersfield Radio Society.* 
A joint lecture and demonstration was 
given on Tuesday, January 22nd, by 


Messrs. J. T. Thornton (lecturer) and 
J. L. Goss (demon trator): The subject, 
“ Receiving circuits and interference,” 


was specially chosen owing to the large 
amount of interference that is being 
caused by inexperienced persons operating 
sets. Mr. Thornton gave a general 
description of the principles of receiving 
circuits, followed by an explanation of 
the causes of interference. Messrs. 
Thornton and Goss then demonstrated. 
by means of the society’s four-valve 
receiver and a single-valve set, how even a 
small wireless receiver could cause con- 
siderable interference. Broadcast music, 
etc., was tuned in from the Manchester 
station on the outdoor aerial in the 
usual manner, and made audible by 
means of the loud speaker. The single- 
valve set was connected to a small indoor 
aerial, and was caused to oscillate, with 
the result that a series of loud howls 
and whistling noises was heard from the 
loud speaker, thus reproducing on a 
limited scale the conditions which exist 
when interference is being caused by the 
improper use of a wireless receiver. 

on. Sec., J. A. Badham, 14, Jobn 
William Street, Huddersfield. 


Lewisham and Catford Radio Society.” 
Thursday, January 24th, was the 
Society’s ‘‘Short Talks Evening,” the 
first to be held this year, and was voted 
an enormous success. The evening was 
solely devoted to short lectures by 
members on any subject concerning 
wireless and a time limit was fixed of 
15 minutes for each speaker. Amongst 
the many lecturers were the following :— 
Mr. A. T. Marsh, ‘' Switching Advantages 
and Disadvantages.” Mr. F. A. L. 
Roberts, ‘* Variometers and other Tuners.” 
Mr. Carpenter, * Resistance and Voltage 
Drop,” an’ Mr. L. M. Hewitt, * Low Fre- 
quency Resistance Coupled Amplifiers.” 
It is to be hoped that many other members 
will be anxious on the next occasion to 
let all and sundry hear from them on their 
special subjects. 
Hon. Sec., F. A. L. Roberts, 43, 
Adelaide Road, Brockley, S.E.4. 


Hinckley Radio Society.* 

A ece. meeting was held on 
January 23rd, when short addresses were 
given by Mr. Vigars on “ Home Made 
Coils,” Mr. Percy Roberts on “ A Portable 
One-valve Set and a New Type of Indoor 
Aerial,” and Mr. D. E. Price, B.Sc., on 
“ Television.” 

Hon. Sec., D. E. Price, B.Sc., Butt Lane, 
Hinckley. 


Sydenham and Forest Hill Radio Society.* 

The Secretary of the Society has 
received several complaints of experi- 
menters oscillating and causing in- 
convenience to their neighbours in the 
Crystal Palace district. §DT, the 


Vice-President of the Society, is now 
giving this matter his attention with his 
direction finding apparatus and several 
offenders have been located and cautioned. 

Broadcast listeners have become so 
used to " ng the station” by the 
‘‘ squeak ” method that they do not 
think they can receive the station unless 
they first hear the squeal of the carrier 
by making their sets oscillate. 

Join the Sydenham and Forest Hill 
Radio Society and learn how to tune by 
the ‘‘ Squealless Method ” and note the 
difference. 

Hon. Sec., M. E. Hampshire, 139, 
Sydenham Road, S E.26. 


treatham Radio Society.* 

On January gth an interesting lecture 
was given by Mr. Ward(2 QS) upon the use 
of alternating current in transmitting. 

An instructive lecture was given by 
Mr. H.J. Swift upon “ Super-Regenerative 
Circuits,” on January 23rd. The lecit:rer 
described the Armstrong and Flewcelling 
circuits in detail, and gave much valuable 
and practical information regarding the 
workings of these systems, following with 
a demonstration on a portable set which 
gave excellent results. 

The Society is holding its second 
annual dinner on February r4th, at the 
Telegraph Hotel, Brixton Hill, at 8 p.m. 

Hon. Sec., . Bevan Swift, 49, 
Kingsmead Road, Tulse Hill, S.W. 


The Radio Society of Highgate.* 
The 98th meeting of the Society was 
held on Friday, January 18th, when 
Messrs. Matthews and Hare gave a 
lecture and demonstration, their subject 
being ‘‘ Unit Systems.” The wiring of 
the units, as manufactured by Messrs. 
Peto-Scott, Ltd., was carefullly explained 
by means of blackboard diagrams, and 
several very ingenious arrangements 
were shown whereby the circuits could 
be Edna and simply changed for 
experimental purposes e transmission 
from 2LO was received at very good 
strength on a frame aerial, using 3 valves. 
On Friday, February Ist, an ag IDE 
lecture was given by Mr. F. L. Hogg, 
who is well known amongst amateurs as 
28H. Mr. Hogg dealt with aperiodic 
loose-couplers, which give the advantages 
of ordinary loose-couplers with the further 
benefit of simplicity in tuning, since 
one of the tuning condenses is eliminated. 
Constructional details were given, and 
some useful hints were offered on the 
manipulation of such an arrangement. 
Mr. Hogg also described a circuit for 
reception on wavelengths below the 
fundamental wavelength of the aerial. 
This circuit should prove very useful to 
those who possess fairly long aerials. 
A programine of forthcoming attrac- 
tions, and full details of membership, 
ete .. may be obtained from the Hon. 
, J. F. Stanley, B.Sc., 49, Cholmeley 
ae Highgate, N.6. 


Smethwick Wireless Society.* 

A successful meeting was held on 
February rst, when Mr. A. W. Parkes 
gave a demonstration of his receiver, 
using D.E. valves. 

Among interesting lectures recently 
given was one on the printing of radio 
signals, by Mr. Woodcock (2ZD), who 
accompanied his remarks with a demon- 
stration. 

Intending members are uested to 
apply for paucula to the Hon. Sec., 

Ralph H. Parker, F.C.S., Radio House, 
Wilson Road, Smethwick, Staffs. 


Iiford and District Radic Society.* 

On January 24th, Mr. Wood, a new 
member of the Society, lectured upon 
and demonstrated a receiver | using 
double magnification. 

Local broadcasting was cecciuea and 
considering that the aerial and earth 
system was not of the best, the result 
were extremely good. Good lous speaker 
strength was obtained using as an aenal 
a piece of wire about 15 ft. long. 

Hon. Sec., L. Vizard, 12, Seymour 
Gardens, Ilford. 


a Balio 


Society.” 

On Thursday, January 24th, before a 
large assembly bi members, Mr. Bateman 
lectured on: a new dual amplification 
circuit which he has devised. Two valves 
are used, giving two stages of high 
frequency and two stages of low frequency 
amplification, with crystal rectification. 
Excellent results are obtainable, speech 
being clearly audible 200 yards from the 
loud-speaker. The lecturer gave the 
members the benefit of his experiments, 
and described the circuit step by step 
in such a manner as to be clearly under- 
stood by even the newest recruit to 
wireless. He afterwards gave a 
demonstration with the set, broadcastimg 
being splendidly received, with a notable 
freedom from distortion. 

Hon. Sec., P. Sawyer, 55, Waterloo 
Road, Southampton. 


Chesterfield and District Radio Society.° 

At the weekly meeting of the Society, 
held on January 29th, the chief feature 
of the evening ‘vas a @emanstration given 
by Mr. W. Coombs with a one-valve 
Reinartz circuit. Various items were 
distinctly heard from three of the B.B.C. 
stations, and taking into consideration the 
meagre range of an ordinary one-valve 
set, the results obtained were considered 
very extraordinary. The society are 
very keenly interested in these experi 
ments, and a series of evenings have 
arranged wherein tests are to be made 
with various circuits. The Society will 
be pleased to welcome all wireless en- 
thusiasts to join in this interesting re- 
search work. Hon. Sec., A. F. N. Wood, 
15, Spital Lane, Chesterfield. 
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Neweastie-on-Tyne Radio Society.” 

On Monday, January 21st, a very 
interesting demonstration was given of 
a single-valve set using only a frame aerial, 
and Newcastle broadcasting was heard 
all over the lecture room with the tele- 
hones on the table. The set was kindly 
ent by Messrs, Walkers Wireless. On 
Monday, lan, 28th, Morse classes were 
restarted be continued every 
Monday at 7 p.m. An interesting 
series of lectures has been arranged for 
the rest of the season. 

Hon. Sec., Colin Bain, 51, Grainger 
Street, Newcastle-on-Tyne. 


Liverpool Wireless Society. 

A meeting of the Society was held on 
January icth, at the Royal Institution, 
gogu Street, the Society’s President, 
Prot. Marchant, occupying the chair. 

The first event of the evening was an 
ad with limelight illustrations, by 
Prof. Marchant, on the effect on reception 
of interfering signals and atmospheric 
disturbances. Various attempts at 
balanced valves and trap circuits were 
shown diagrammatically, and the under- 
lying principles and theories of their 
construction and operation explained. 

One method, involving a resistance in 
the aerial circuit, came in for special 
mention, but whilst this method was 
very successful in getting rid of some 
disturbances, a considerable reduction of 
signal strength resulted. 

A demonstration of the Hinton circuit, 
which was favoured by Prof. Marchant, 
was given by Mr. Latimer, of the Liverpool 
University Staff, and the broadcast 
programme was well received with little 
interference from Seaforth and shipping. 

Mr. G. S. Rowe, of the Mobile Radio 
Co., of America, who visited the Society, 
was given a hearty welcome by the 
Society’s Chairman, and explained that in 
America he had experimented extensively 
with inductance coils and condensers of 
varying values in the aerial circuit, 
and had found that one inch of square 
copper, bent to form an 18 in. coil, 
and a small capacity condenser put in 
the rejector circuit, was of great value 
as an eliminator. 

Hon. Sec., Geo. H. Miller, 138, Belmont 
Road, Liverpool. 


The Honor Oak Park Radio Society. 

On January rth Mr. A. Romaine 
Carpenter, A.M.1.E.E., gave an extremely 
interesting lecture on ‘‘ Reminiscences of 
War Wireless.” He gave his experiences 
at a British Direction Finding Station, and 
described the methods of locating enemy 
airships, submarines, and battleships by 
means of their wireless calls. The lecturer 
also gave an amusing account of his 
duties as wireless ofticer in the * Feed 
the Guns "’ campaign 


After the lecture Mr. Blandey 


demonstrated a one-valve dual set, 


using tuned anode H.F. coupling, which 
worked the loud speaker extremely well. 

The meeting closed with a vote of 
thanks to Mr. H. W. Saxton, the retiring 
chairman, for his valuable services to 
the Club. 

On January 18th, Mr. F. Gandon gave 
an interesting talk on a double-magnifica- 
tion set, which he had built up on a board 
to show all connections, aud component 
parts. He explained the use and functions 
of the stabilising resistance which supplies 
a positive potential to the grid of the 
dual valve. Owing to a breakdown in one 
of the L.F. transformers the set did not 
give the expected volume, but the tone 
was exceptionally good owing partly to 
the crystal detection. . 

The meeting closed with a general 
discussion on reflex circuits. 

Hon. Sec., J. McVey, 10, Hengrave 
.Road, Forest Hill, S.E. 


St. Pancras Radio Society. 

The Society met at the headquarters, 
I1, Mornington Crescent, N.W.1, on 
Thursday, January 17th, when Mr. R. T. 
Nunn gave a demonstration and lecture 
on “The Recording of Morse Signals.” 
The speaker first traced the evolution 
and history of recording methods, 
explaining the system of the coherer and 
the experiments carried out by Turner, 
Creed and others, and illustrating his 
remarks by careful blackboard diagrams 
and very lucid analogies. 

He subsequently illustrated his lecture 
by means of a two-valve receiver, amplifier, 
Brown microphone amplifier, Post Office 
relay, and Morse recorder, signals being 
received from Ongar, North Weald and 
Eiffel Tower. 

Hon. Sec., R. M. Atkins, 7, Eton Villas, 
Haverstock Hill, N.W.3. 


Hendon Radio 7 

A practical and informative lecture 
on “ Reflex Circuits” was given on 
January 17th by Mr. W. E. Milton Ayres, 
A.M.IL.E.E., Mem. A.I.E.E. After explain- 
ing the principles of a normal valve- 
crystal circuit, the lecturer dealt with a 
number of original modifications he had 
introduced to increase its ethciency and 
selectivity, including the use of the L.F. 
transformer as an auto-transformer, and 
of a double slide tuner for controlling 
reaction. A demonstration with a two- 
valve set (one valve reflex and detector) 
was given on a short indoor aerial, and 
excellent loud speaker strength with 
great purity of tone was obtained. 
The stability of this set depended largely 
on the complete separation of the hig 
and low frequency oscillations by means 
of condensers and choke coils, and in this 
connection Mr. Ayres incidentally ex- 
pressed the opinion that the authors of a 
number of valve detector reflex circuits, 
in which this separation was not effected, 
were unduly optimistic as to their 
stability with even the most skilful 
handling. 

Hon. Sec., E. A. Lynn, 79, Sunny 
Gardens, Hendon, N.W.4. 


Glasgow and District Radio Society. 
On January 16th, a lecture was given 
by Mr. J. Henderson, M.C., B.Sc., en- 


titled “ Energy Supply for Filament and 
Plate in Valve Reception.” 

The lecturer explained and gave a 
very clear practical demonstration of 
various methods of eliminating the ripple 
from both direct and alternating current 
house mains. A loud speaker enabled 
members to judge the several methods 
for themselves. So clear were the 
results that it would have been impossible 
for anvone to tell that the set was not 
operating off an ordinary battery. 

Hon. Assist. Sec., Wm. K. Fulton, 
148, Kenmure Street, Pollokshields, 
Glasgow. 


Radio Society of the University of 
Birmingham. 


On January 19th a very enjoyable 
afternoon was spent in visiting the 
Birmingham Broadcasting Station, both 
the studio and the transmitter being 
inspected, through the courtesy of Mr. 
Edgar, the station director. 

Hon. Sec., M. Heywood Hunt, 
University Club, Edgbaston, Birmingham, 


North Middlesex Wireless Club. 

On January 23rd, a lecture on * Valves 
and their Characteristics ’’ was delivered 
by Mr. W. J. Jones, B.Sc., A.M.I.E.E., 
of The Cossor Valve Company. 

In his preliminary remarks the lecturer 
called attention to the debt which 
modem wireless practice owes to the 
organised experiments of groups of 
amateurs, both in this country and in 
America. He detailed some of the most 


important stages in the evolution of the 
thermionic valve, from Edison’s dis- 
covery to the production of the coated 
filaments from which electrons are 
evolved at a much lower temperature than 
in the case of the ordinary type of valve. 
After describing the various processes 
in the manufacture of the valves, Mr. 
Jones exhibited some characteristic 
curves of the ordinary detector valve, 
and also of the special type designed for 


high prequency work. 
Hon. .. H. A. Green, roo, Pellatt 
Grove, Wood Green, N.22. 


Radio Association of Ireland. 

On Thursday, January 31st, Mr. T. J 
Monaghan, B.Sc., A.M.I.E.E., gave a 
very interesting lecture on ‘‘ The Valve 
viewed as a Converter,” and thoroughly 
explained his subject by means of diagrams. 

In the opinion of those present the 
lecture was one of the very best that 
has yet been given under the auspices 
of the Association, and a hope was 
expressed to hear Mr. Monaghan lecture 
again in the near future. 

Hon. Sec., J. P. Murphy, 45, Henry 
Street, Dublin. 


king and District Radio Society. 

The Society has changed its head- 
quater from The Congregational School 

oom to the pallway Hotel, Longbridge 
Road, Barking. The future weekly 
meetings of the Society will be held 
on Saturday instead of Tuesday as here- 
tofore, commencing at 8.15 p.m. 

On Tuesday, January 22nd, an interest- 
ing lecture was delivered by Mr. A. T. 
Thompson (§ KT), on methods of ampli- 
fication. After dealing with the four 
types of high frequency in a very lucid 
manner, the lecturer discussed several 
points dealing with low frequency and its 
uses. The lecture was well illustrated 
with blackboard diagrams. 

Hon. Sec., C. R. Willett. 


The Clapham Park Wireless and Scientific 
Society 


Mr. G. H. Hurst, representing the 
Western Electric Co., gave a successful 
demonstration of the firm's power 
amplifier and loud-speaker on Wednesday, 
January 9th. He explained the principal 
features of these, and also showed several 
other sets utilising ‘‘ Wecovalves,”’ in- 
cluding a frame-aerial set. 

On January 16th, Mr. Brierley brought 
a four-valve set for members to try out, 
and the following week being the monthly 
‘Testing Night” various components 
were exhibited, including a loud-speaker 
set by Mr. Grifhths. 

Mr. G. W. Walton, of the General 
Radio Co., lectured on *“ Television,” 
on January 30th. The subject being a 
novel one, it aroused great interest, and 
a keen discussion followed. 

Intending members are invited to 
attend meetings on Wednesdays, at 
67, Balham High Road, at 7.30 p.m., or 
to communicate with the Secretary, Mr. 
H. C. Exell, B.Sc., A.I.C., 41, Cautley 
Avenue, S.W.4. 


Derby Wireless Club. 

The 13th annual general meeting of the 
Society was held on January roth. After 
the report and balance sheet for 1923 
had been approved, the following officers 
were elected for the present year :— 
President, Mr. F. W. Sherlock, B.A., B.Sc.: 
Vice-Presidents, Messrs. S. G. Taylor, 
T. P. Wilmshurst, A. T. Lee and J. J. 
Spencer ; Chairman, Mr. E. V. R, Martin: 
the Hon. Secretary and Treasurer is 
Mr. E. W. Kirk. 

An auction sale for members only will 
be held on Thursday, February 21st, at 
29, Curzon Street (through the kindness 
ot Mr. Tawn). 

Hon. Sec., E. W. Kirk. 
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Calls Heard. 


Port Seton, N.B. 


2 AO, 2 CW, 2 DF, 2DR, 2FN, 2 HD, 2JF, 2 EF, BER, 2LZ, 
2 MO, $MM, 2 MO, 2 NM, 20D, 20M, 2 OX. 20Z, 2QN, 2 VO, 
2 VQ, 2 WS, 2 WE, 5DN, 5 DT, 5GJ, 5 HL 5KO, 5 5 QV, 
5 SI, 6 DW, 6 NI, 6 RQ, 6 UC, 8 AG, 8 AS, 8 BY, 8 CH, 8 0J, 8 CS, 
8 DX, ODV, ONY, 0PZ, ORZ, 0OXA, OXO, OXP, 0 YS. 

(E. A. Anson, Capt.) 


‘West Norwood, S.E.27. 
2 DX, 2 FL, 2MG, 2MM, 2 TF, 5 OT, 5 Pd, 5 QV, 5 SI, 8 AE, 
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Forthcoming Events. 


WEDNESDAY, FEBRUARY 13th. 
Edinburgh and District Radio Society. At 8 p.m. At 117, George 
Street. Lecture: ‘' Constructional Notes.” By Mr. N. V. 
Morrison. 


THURSDAY, FEBRUARY 14th. 

Institution of Electrical Engineers. (Joint Meeting with the Physical 
Society of London). At 6 p.m. (light refreshments at 5.30). 
At Savoy Place, W.C.2. Continuation of Discussion on ‘‘ Loud 
Speakers for Wireless and other Purposes.”’ 

Hendon Radio Society. At 8 p.m. At the Town Hall, The 
Burroughs, Hendon. Lecture: ‘‘ Thermionic Valve Manu- 
facture and Characteristics.” By Dr, C. E. Hiatt. 

Dewsbury and District Wireless Society. Lecture by Mr. W. 
Burnett, of Shetheld. 


FRIDAY, FEBRUARY 165th. 
Radio Society of Highgate. At 8 p.m. At Edco Hall, Archway 
Road, N. Lecture: “ Analogies.” By Mr, E. S. Anderson. 
Sheffield and District Wireless Society. At 7.30 p.m. In the 
Physics Lecture Room, The University, West Bank. Lecture: 
‘Electrons and Protons—The Constituents of Matter.” Dr. 
S. R. Milner. 


MONDAY, FEBRUARY 18th. 
Ipswich and District Radio Society. At 55, Fonnereau Road. 
Lecture by Mr. F. Mellor, A.M.I.E.E. 
Kingston and District Radio Society. Lecture: ‘Sources of 
Filament Energy.” gc en T. W. Bloxam, M.LE.E. 
wich and District Wireless and Experimental Association. 
Demonstration: ‘‘A Transatlantic Receiver.” By Mr. P. 
Falkner. 
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Broadcasting. 


PROGRAMMES ARE BROADCAST 
FOLLOWING EUROPEAN STATIONS :— 
GREAT BRITAIN. 
ABERDEEN 2 BD, 495 metres; BIRMINGHAM SIT, 475 
metres; GLASGOW 5 SC, 420 metres; NEWCASTLE 2 NO 
400 metres; BOURNEMOUTH 6 BM, 385 metres; MANCHESTER 
2 ZY, 375 metres ; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
353 metres; SHEFFIELD (Relay from 2LO), 303 metres. 
Regular daily programmes. Weekdays, 11.30 to 12.30 p.m. 
(2 LO only), 3.30 to 4.3u p.m., 4.30 p.m., 5 to 10.30 p.m. Sundays, 
2 LO only), 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 to 5 p.m., 

.30 to 10.30 p.m. 


REGULAR FROM THE 


; FRANCE. 

PARIS ae Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.50 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time Signal and Weather Forecast; 12.0 noon, Live- 
stock prices; 3.40 p.m. (Saturday excepted); Financial report, 
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m., 
Concert or Address ; 7 p.m., Weather Forecast ; 7.20 p.m. (Sunday), 
Concert and Address; 10.10 p.m., General Weather Forecast. 

PARIS (Compagnie de Radiophonie Emissions 
“ Radiola ’’), 1,780 metres. Daily, aE p.m., Cotton Oil 
and Café Prices, News, Concert; 1.45 p.m., First Bourse Report : 
4.30 p.m., Bourse Closing Prices; 4.45 p.m., Concert; 5.45 p.m., 
News and Racing Results; 8.30 to 9 p.m., News, 9 p.m., 
Concert; 10 p.m. to 10.45 p.m., Radio Dance Music. 

ECOLE SUPERIEURE des Postes et Télégraphes, 450 metres. 
9, pm (Sunday, Wednesday, Thursday, Friday and Saturday), 

alk on Literature. Dramatic and Musical Selections. 8.15 p.m, 
2 9.25 p.m. (Tuesday), Morse Practice, English Lesson, Lecture and 

ncert. 

LYONS, YN, 3,100 metres. 
Gramophone Records. 
NICE, 460 metres. 

Concert and News. 


Daily, 9.45 a.m. to 10.15 a.m., 


It a.m., § p.m. to 6 p.m., 9 p.m. to ro p.m. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. At r p.m. and 5.30 p.m., 
Meteorological Forecast ;_9 p.m. (Tuesday), Concert. 
BRUSSELS (“Radio Electrique'’), 410 metres. Daily, 5 to 
6 p.m., 8.30 p.m. to 9.30 p.m., Concert. 


HOLLAND. 
THE HAGUE, PCGG. 1,070 metres. 3 to 5 p.m. (Sunday), 
8.40 to 10.40 p.m. (Monday and Thursday), Concerts. 
THE HAGUE (Heussen » PCUU, 1,050 metres. 
9.40 to 10.40 a.m. (Sunday), Concert ; 8.40 to 9.40 p.m., Concert ; 
7.45 to ro p.m. (Thursday), Concert. 
THE GUE (Velthuisen), PCKK, 1,050 metres, 8.40 to 
9-40 pan. (Friday), Concert. 
VERSUM, 1,050 metres. 8.10 to ro.10 p.m. (Sunday), Con- 
cert and News, 
PCMM, 


(Middelraad), 
8.10 to 9.40 p.m., Concert. 

AMSTERDAM, PA 5, 1,050 metres (Irregular). 
p.m., Concert. 

AMSTERDAM (Vas Diaz), PCFF. 2,200 metres, 8 am. and 
4 p.m., Share Market Repor., Exchange Rates and News. 


1,050 metres. Saturday, 


7-40 to 9.10 


DENMARK. 
LYNGBY, OXE, 2,400 metres. 7.30 to 8.45 p.m., Concert 
(Sunday excepted). 


BERLIN (Koenigswusterhausen), L.P., 4,000 metres. (Sunday), 
10 to 11 a.m., Music and Lecture; 2,700 metres, 11 a.m. to 12 noon, 
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
Speech ; 11.30 a.m. to 12.30 p.m., Music and Speech ; 4 to 4.30 p.m., 


News. 
EBERSWALDE, 2,930 metres. Daily, 12 to r p.m., Address 
and Concert ; 7 to 8.30 p.m., Address and concert ; (Thursday and 


Saturday), 7 to 8 p.m., Concert. 
BERLIN (Vox Haus), 400 metres. 8 tog p.m. Concert. 


CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 7 a.m., rr a.m. and 3 p.m, 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m., 
and 9 p.m., Concert. 

KBEL (near Prague), 1,000 metres. Daily, 6,20 p.m., Concert, 
Meteorological Report and News. i 


SWITZERLAND. 
GENEVA, HB 1 (Radio Ciub de Genève). Tempore ily #ependéd, 
LAUSANNE, HB 2, 1,100 metres (Monday and Wednesday), 
4 p.m., Concert; 1,000 metres (Friday and Saturday), Concert. 


SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular), 12 to t p.m., Tests. 
MADRID, PTT, 400 to 700 metres. 4 to 5 p.m., Tests. ` 
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1. All questions are answered through the post. 
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A selection of those of general interest 


2. Not more than four questions may be sent in at any one time. 
3. Every question should be accompanied by a postal order for 1/-, or 3/6 for four questions, 
and by a coupon taken from the current sssue. 


4. Alternatively, advantage may be taken of our free service by using the free coupon. This 
appears in the first issue of each month, and is valid during the current week only. 


“ E.S.” (Lincoln) asks for particulars of an 
aerial inductance suitable for a 100 metre 
C.W. transmitter. 

The aerial coil may consist of 10 turns of No. 16 
S.W.G. bare copper wire, wound on a former 
4” in diameter, the turns being spaced 4” apart. 
The grid coil may consist of from 15 to 20 turns 
of No. 22 D.C.C. on a former 3” in diameter. 
A tuning condenser should be connected in series 
with the aerial circuit. 


‘*W.G.A.” (London, S.W.7) asks questions 
about the Neutrodyne receiver. 

We do not recommend the use of tapped H.F. 
transformers, owing to the variable capacity of 
the leads between the coil and the distributing 


‘switch. To obtain satisfactory resulte with such 


a transformer, it would be necessary to re-balance 
the receiver for each tapping in the transformer. 
For a similar reason a reaction coil should not 
be coupled with any of the H.F. transformers, 
and reaction effects should be obtained, if desired, 
by connecting a variometer in the plate circuit 
of the detector valve. 


“ F. V.O.” (Dover) asks (1) Whether the nega- 
tive H.T. shouid be connected to + or — L.T., 
and (2) What wouid be the life of the grid cells 
used in an L.F. amplifier. 

(1) It has been found by experiment that results 
are best when the negative H.T. is connected with 
negative L.T., and this system of connection is 
used by many of the leading manufacturers of 
wireless apparatus. (2) The current taken from 
grid batteries is so small that their life will depend 
more upon the amount of local action which takes 
place in the cell rather than on the current which 
it actually delivers to the receiver. Cells manu- 
factured by reliable makers should last about 
twelve months. 


“ W.L.D.” (Weaversham) asks for a diagram 
of a three-valve receiver (1-V-1), using 
variometers to tune the aerial and anode 
circuits. 


The diagram is given in Fig. 1. In the aerial 


circuit is connected a 0:00025 mfd. condenser with 
a switch. When the switch is open, the condenser 
is ip series with the variometer, and the circuit 
may be tuned to a lower band of wavelengths 
than when the condenser is short-circuited. An 
advantage of the condenser, apart from that given 
above, is that the tuning is very often moreselective. 
The variometer should be wound with a fairly 
heavy gauge wire, such as No. 22 or No. 20 D.C.C. 


Fig. 1. A three-valve 


“W.L.D.” (Weaversham). 
receiver using variometers to tune the aerial and anode 
circuits. 


The variometer connected in the plate circuit may 
be wound with finer wire, such as No. 26 or No. 
28 D.C.C., and it is advisable to connect a small fixed 
condenser, such as 0°0001 mfds. across it. To 
increase the wavelength range of both variometers, 
it could be arranged that fixed condensers are 
switched in. The plate circuit variometer will 
require a few more turns than the aerial vario- 
meter. No reaction is shown in the circuit, but 
if it is desired to obtain reaction effects, a vario- 
meter may be joined in the plate circuit of the 
detector valve between the plate and the connection 
to the intervalve transformer. 


D 
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“ A.M.” (Shanklin) has a two-valve receiver 
(one detector and one L.F.) which will not 
function properly when the valves are first 
switched on. After about two minutes, how- 
ever, signals are faintly heard, and these 
rapidly increase to full strength. 


The effects which you observe may be caused 
either by a faulty H.T. battery or by a break in the 
grid circuit of the note magnifier. We recommend 
that you test the secondary winding of the trans- 
former for continuity by means of a dry battery 
and voltmeter. The valve pins should be examined 
to see that they are making proper contact with the 
valve sockets, and the connections between the 
transformer and valve-holder should be carefully 
examined for any breaks. 


000l F 


Fig. 2. *C.G.0.” (London, N.15). 
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coupled magnifiers. A separate tapping from the 
high tension battery is provided. When the 
ordinary “‘R”’ type valves are used, the correct 
voltage for the plate circuits of the resistance 
coupled magnifiers is about 250 volts. A resistance 
is shown in the plate circuit of the last valve, 
because we understand you have one on hand. It 
is very often better to connect a choke-coil in place 
of this resistance. 


“ R.F.T” (Gravesend) asks for a circuit 


diagram of the double magnification receiver 
described in the issue of July 21st, 1923. 


A circuit diagram, together with a preliminary 
description of this receiver, is given on page 280 of 
the issue of June 2nd. 
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A four-valve receiver with one stage of tuned-anode H.F. coupling, 


valve or crystal detector, and two note mugnifiers. 


“ C.G.0.” (London, N.15) asks for a diagram 
of a receiver with one stage of high frequency 
amplification, followed by either valve or 
cryStal rectification, and two stages of resis- 
tance coupled note magnification. 


The diagram is given in Fig. 2. The switch 
in the aerial circuit is for connecting the aerial 
tuning condenser in series or parallel with the aerial 
tuning inductunce. If the receiver is required 
principally for the reception of short wavelength 
signals, a 0:0005 mfd. variable condenser can be 
used in place of the 0'001 mid. shown in the diagram. 
The switch marked A is for the purpose of connecting 
the valve or the crystal detector, and the switch B 
connects the reaction coil either in the aerial 
position or in the anode circuit position. With the 
switch A to the right, the second valve is connected 
as a detector, and the crystal is cut out of circuit. 
With the switch A to the left, the crystal detector 
is connected in series with the primary of the 
intervalve transformer across the tuned anode 
circuit, The last two valves operate as resistance 


“ G.L.” (Beverley) asks what type of valve 
would be suitable for use in the detector 
amplifier for telephony reception described 
in the issue of December 5th, 1923. 


“R” type valves are recommended in this 
receiver. When using some of the smaller dull- 
emitter valves at present on the market, it is 
generally found necessary to connect two valves in 
parallel for the last stages of L.F. amplification 
in order to operate a loud speaker of standard 
size. 


“ R.B.M.” (London, W.3) asks if it is absolutely 
necessary to use a low ratio L.F. transformer 
in the combined high and low frequency 
amplifier described in the issue of August Ist. 

It is not absolutely necessary to use a transformer 
having a ratio of 3: 1. A higher ratio transformer 
may be used and a resistance connected across the 
secondary winding if the quality of reception is not 
satisfactory. Also carefully adjust the plate 
voltage and the grid bias voltage. 
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re must be no more “ oscillation ” on such points of policy in the direction 
rmacast development, and probably the Post Office will refrain from any further 


pope ments. 


The position with the B.B.C., however, is different. Nobody could suggest 
that the B.B.C. is not progressive, and herein lies the danger to the industry. The 
B.B.C. should remember that it is somewhat in the position of an agent of the 
wireless industry as well as a public service. 


Rapid changes which would affect the policy of manufacturers and the design of 
receivers must be avoided. 


There has been a good deal of discussion over the question of wavelengths for 
broadcasting, yet any drastic change would affect probably every type of broadcast 
receiver now in use. Under these circumstances it would seem that the B.B.C. 
is not in a position to undertake any such change, and an assurance on this point 
would be acceptable to all interested in the industry. Again, the installation of 
a number of relay stations all over the country must affect to a considerable degree 
the policy of the manufacturers and retailers of sets, for the installation of are lay 
station in any district puts an entirely different complexion on the question of the 
types of sets suitable for the location. 


Another matter which has been receiving consideration, we believe, is the 
advisability of erecting broadcast stations, limited in number, of very much greater 
power than those at present installed. Here once more there would have to be a 
general shuffle round on the part of those whose interests lie in the progress of the 
industry in order that the new conditions might be met. 


_ It must not be thought that our object is to set a pace to the rate of progress of 
development of the Broadcast service. Our view is that the B.B.C. must remember 
that they are virtually trustees of one of the biggest of the electrical industries, 
involving a very large amount of British capital, and that whatever policy they 
adopt must not be departed from without adequate warning being given to every 
section of the industry likely to be atfected by the change. 
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A METHOD FOR ACCURATE FREQUENCY 
CALIBRATION. 


By N. V. KIPPING. 


HE accurate calibration of a 

frequency, especially those which 

fall above the range of audibility, 

is a matter of some slight difficulty 
which ordinarily involves the use of standard 
capacities, inductances, etc. 

The method to be described requires 
only a source of A.C. of known frequency 
of a suitable value, say 1,000 cycles per 
second when calibrating high frequencies, 
or 100 cycles for lower frequencies. It is 
necessary that this known source of A.C. 
should be of good wave-form. 

The cathode ray oscillograph is used 


for these calibrations, and is employed . 


in a somewhat unusual manner. To the two 
pairs of oscillograph plates is connected 
the circuit of Fig. 1 in the manner shown. 
R iscalculated =- > so that equal deflections 
go degrees out of phase are obtained from 
the oscillograph plates. The resulting trace 
is a circle, assuming that the wave form 
of the known A.C. concerned is sinusoidal. 
The spot tracing the circle is, of course, 
rotating at a frequency equal to that of the 
A.C. applied. 


meee 


Fig. 1. 


The fact is now made use of that the 
sensitivity of the oscillograph varies 
inversely with the anode voltage. In other 
words, the diameter of the circular trace 
made by the “rotator” circuit is greater 
with an anode voltage of, say, 250 volts, 
than with a voltage of, say, 300 volts. 

The unknown A.C. wave is therefore 
superposed on the D.C. anode battery, 


‘the two being connected in series. 


(See 
Fig. 1.) The anode voltage is now varying 
between two limits A+B and A—B 
where A is the D.C. anode battery, and 
B is the A.C. voltage of the unknown A.C. 


connected. This arrangement results in 
3-1 4-1 5-1 


OVO 
©¢ 


Fig: 2. 


28-3 


variations in the diameter of the circular 
trace, according to the phase at any moment 
of the unknown A.C. Suppose that the 
unknown A.C. is exactly Io times the fre- 
quency of the known A.C. Then Io times in 
each revolution of the spot, the anode 
voltage is A + B, and other 10 times in 
the same revolution it is A — B volts. 
Furthermore, as the frequency relationship 
of the two frequencies is exactly 10-1, the 
places in the circular trace at which these 
extremes of diameter (resulting from cor- 
responding extremes of anode voltage) occur, 
are the same in each revolution. 

The result of this is that a gear-wheel 
type of trace is produced, the number of 
teeth to the wheel being a measure of the 
number of times the unknown frequency 
is the known frequency. -Incidentally, the 
shape of the teeth in the wheel is dependent 
upon the wave shape of the unknown 
A.C., a nearly exact reproduction being 
obtained. The only distortion (given that 
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the known “rotating” A.C. is purely 
sinusoidal) is that due to the curvature 
of the base line, which is the normal circular 
trace without a superposed A.C. 

By suitably changing the relationships 
of the two frequencies concerned, it 1s 
possible to obtain figures on the screen 
which are easily interpreted, such as those 
shown in Fig. 2, in which the relationships 
are indicated. The system of the tracings 
is obvious from these figures. 

If the two frequencies do not bear exact 
numerical relationships to one another, 
the gear-wheel will appear to rotate, and 
the speed of rotation is a measure of the 
deviation in cycles, from an exact relation- 
ship. It is extremely easy to see a rotation 
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which would occupy as much as a minute, 
so that it may be said that an accuracy 


of o'oor per cent. may be obtained with 
this method. o 


Fig. 3. 


Fig. 3 is a tracing put in to show the effect 
obtained when the unknown A.C. is of bad 
wave form, and shows the adaptability of 
the system to wave form examination. 


THE NEED FOR AN INTERNATIONAL RADIO LANGUAGE. 


By Harry A. Epron, F.B.E.A. 
(Chairman of the Hackney and District Radio Socjety. 


HETHER a radio relay service can 
he successfully organised in this 
country on the lines of the American 
Radio Relay League is open to 
question, one objection being that 
Great Britain is too small to make such a service 
really effective, while the vast spaces of the 
American continent. provide ideal opportunities for 
relaying. No such objection, however, can be 
raised to the organisation of a relay service in 
Europe, and, for that matter, the inclusion of Asia 
and Africa should not be left out of consideration. 

The time is fast approaching when definite steps 
must be taken to form an International Radio 
Relay League with branches in every quarter of the 
globe. If such an organisation were in the hands 
of men like K. B. Warner (U.S.A.), Philip Coursey 
(Great Britain), and Dr. Pierre Corret (France), 
all of whom were intimately connected with past 
and the recent Transatlantic amateur tests, there is 
little doubt that. it would prove of great benefit to 
all interested in the development of radio. 

But however well organised an international 
league may be, one very serious obstacle to its rapid 
development must first be overcome—the diversity 
of languages. For those amateurs whose ambition 
is limited to communication with one other country, 
e.g., France, the solution is comparatively simple— 
learn French (though it will need years of study !), 
but for those who wish to include in their range 
countries such as Denmark, Holland, Czecho- 
Slovakia, Germany, Spain, ete., some other solution 
must be found which will not necessitate the study 
of several languages. 

One language must be adopted as a common 
radio language, to be used by all for international 
purposes. We have the choice of one of the 
national languages, of a “‘ dead ” language, or of an 


“artificial” language. National languages must, 
in spite of sentiment, be ruled out on account of 
grammatical difficulties and national jealousies. 
As regards a ‘“‘ dead ° language, who can make the 
dead bones live ? To modernise Latin would be 
to murder it ! 

We are thorefore driven to consider a language 
which shall he equally acceptable to all nations. 
Esperanto at once leaps to the mind as the ideal 
common language for radio. It has the best 
qualities of national languages with none of their 
defects, it is simple and regular, has few rules, no 
exceptions. It is a living language in daily use 
by many thousands of people throughout the 
world. 

Here, then, is the solution of the language 
difticulty, and here lies the means of overcoming 
the one great obstacle to the rapid development of 
radio. With the language barrier overcome there 
is nothing but the range of their instruments to 
prevent amateurs in this country from exchanging 
messages with others in every country in the globe, 
each one on an equal lingual footing. 

The time is quickly approaching when an inter- 
national radio relay organisation will be formed. 
Let us hope that amongst its founders will be men 
like Dr. Corret, who is already an Esperantist of 
note, men who will sympathetically consider the 
tackling of the language difficulty and not rely on 
the antiquated methods of interpreters and trans- 
lators for their international communications. 


The success of such an organisation will thus be 
assured. 


Editor's Note.—Information with regard to Espe- 
ranto may be obtained from the Secretary, The British 


Esperanto Association, Inc., 17, Hart Street, London, 
W.C.1. i i 
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. FOR FILAMENT HEATING AND PLATE CURRENT. 
By E. H. TURLE; A.M.LE.E. , 


T is of first importance with valve 

sets, to have sources of H.T. and L.T. 

current that shall be both invariably 

available, and further, of constant voltage 
within narrow limits. Provided access to 
alternating current supply mains can be 
arranged there need be neither difficulty nor 
expense in accomplishing this. 

For the H.T. or anode current provision 
should be made for the maximum number of 
valves ever in use at 1-5 milliamperes per H.F. 
valve plus 2-0 for the detector valve and 
for each L.F. valve, if of the ordinary “ R ” 
type, 2°5, but this last figure should be 
increased two or three times if L.F. valves 
of the power type such as “ L.S.3,” or similar, 
are used. With a set comprising seven 
“R” valves (4-v-2), this only totals 13-0 
milliamperes, and under usual conditions 
is actually far less. Allowing for an average 
use equivalent to three valves for 40 hours 
per week, this gives a net capacity of 
0:22 ampere hours. 

A voltmeter, however, is almost a necessity, 
and this should be of the moving coil type 
and preferably read from 0-130 volts. The 
current consumption of a voltmeter of this 
range being no less than about 50 milli- 
amperes, allowance must be made in the 
H.T. service accordingly, but as there is 
no need to have it continuously in circuit 
provided it is available at any instant by 
merely closing a switch, an increase from 
0:22 to about 0-3 ampere hours per week 
should suffice. 

This is a very small amount of current, 
and being spread over a period of 40 hours 
it is not practicable to draw it from the 
A.C. supply as and when it is required, 
except at a very low overall efficiency, 
and also the necessity of eliminating the 
A.C. hum is rendered more difficult so that 
the final efficiency is usually less than 
0-5 per cent. This difficulty can be met 
by employing a block of H.T. accumulators 
of very small capacity, and providing for 
recharging them in a manner obviating 
any need for interruption of reception while 
so doing. A type comprising thirty }1n. 


diameter tubes recessed into a block of 
wood impregnated with paraffin wax will 
suffice, is obtainable at a similar cost to 
good dry cells and such 60-volt units have 
a capacity of about 0-5 ampere hours. 
Preferably there should be two or three of 
these units, particularly if a loud speaker 
is to be used, and with some types of power 
valves requiring high anode potentials, 
it may be desirable to have three or even 
four of such units. Two units will give 
a normal working voltage range up to 120 
volts, available in steps of approximately 
2 volts. The A.C. voltage required for charg- 
ing this H.T. accumulator battery should 
be 100 multiplied by the number of 30 cell 
(60 volt) units, and if this does not coincide 


A 4 * s. & 
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Fig. 1. The rectifier for obtaining H.T. from 

. mains, consisting of boiling tubes carrying 

electrodes of lead and aluminium and containing a 

solution of ammonium phosphate. The liquid is 
covered with a layer of paraffin. 


with the voltage of the supply available, 
a suitable transformer—preferably double- 
wound—must be procured or made up, to 
step up or down as may be required. 

Fig. 1 shows a simple type of rectifier 
for converting the alternating current into 
direct current pulsations, constructed from 
I4in. diameter by 6ins. hard glass test 
tubes (boiling tubes) spaced apart and 
arranged in two rows. In each test tube are 
two electrodes, one cut from sheet lead 
(12 gauge) to form a plate 5} ins. by 24 ins. 
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wide, and bent into a semicircle to fit round 
the inside, with a fin. by ĝin. wide 
connecting strip extending from the top 
and a secepd..electrode comprising a strip 
7 ins. by # in. wide, cut’from pure aluminium 
sheet (10 gauge). The electrodes must be 


cere CONTO OL A oll usp on 


NON-EARTHED SIDE 


RECTIFIER (9 CELLS) 


Fig. 2. Connections of apparatus for deriving H.T. 


from A.C. mains. L}, lamp 200 volts 60 watts. 


L*, lamp 100 volts 30 watts. F', fuse No. 40 S.W.G. 
tin-lead. F?, fuse No. 46 S.W.G. tin-lead. C’, 
condenser 4 mfds. C*, condenser 2 mfds. 


arranged as shown diagrammatically in 
Fig. 2, which also shows the whole of the 
electrical connections between the com- 
ponents. 

The test tubes are filled to within 2 ins. 
of the top with a solution of as much am- 
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monium phosphate (neutral) (NH,),HPO, 
as will dissolve (I in 4) in perfectly cold 
water, and finally a rin. layer of clean 
paraffin (kerosene) is superimposed. The 
electro-chemical film whieh functions by 
allowing the alternating current to pass 
only in one direction, is first formed at a 
slow rate by connecting the A.C. supply 
to the rectifier through a lamp L! (Fig. 2) 
as a resistance by keeping switch S! open. 
This forming process is continued for six 
hours, keeping the D.C. side of the rectifier 
on open circuit except for the voltmeter V. 
shown, which will give an appreciable 
reading. The forming is concluded for a 
further period with S! closed, until the volt- 
meter reads 1°4 times the voltage of the 
A.C. side, when the active hydrogen film 
will be complete on the plates of the rectifier. 

The rectifier is henceforward ready for 
charging the H.T. battery, it only being 
necessary to close switch S*. The charging 
rate will slowly fall as the voltage of the 
H.T. battery rises, but when the filament 
of LZ? has sunk to a barely visible dull red 
glow, the charging rate. may be usefully 
raised by closing S Charging is terminated 
by opening the switches in precisely the 
reverse order, and so preventing the H.T. 
battery from ‘discharging through the 
rectifier. ; 

To eliminate the A.C. hum, a condenser 
and a small choke coil (e.g., the induction 
coil from an old telephone instrument) 
is inserted as shown in Fig. 2. The choke 
should preferably pass o'r amperes, but 
must not be so large as to reduce the 
current below 0:03. 


TABLE I. 


Voltage of 
Quantity ' resistance 
' lamp in | 
series, on | 


A.C. 
volts 
required. 


No. of 
cells in of 
rectifier. | Solution. | 


: 
avaifa 


for H.T. y 
(D.C.) 


Voltage | 
ble 


Input. | Output. | Efficiency. 


D.C. side 


| (Pints.) (30 w 


Electrode area of immersion. 


Cathode (lead) 
Normal current (1).C.) 0-1 ampere. 


Anode (aluminium) 


al 
att.) | (Watts.)| (Watts.) % 
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. Table 1 gives some further data relating 
to these rectifiers. 

Instead of a high-reading voltmeter it is 
more useful to have one reading only to say 
half the maximum, and by inserting a lamp 
L3 (Fig. 2) and switch S5 as shown, two 
scales are available. The lamp is selected 
by trial so that the reduced reading obtained 
when it is in series is some convenient 
fraction of the figured scale such as a half 
or one third. With S5 closed the lamp is 
bridged and the voltmeter reads normally. 

The electrolytic solution does not require 
replacing under six months, and when re- 
newed the forming process is repeated 
for a short period. The electrodes last 
indefinitely. 

For the L.T. or filament current provision 
should similarly be made for the maximum 
number of valves ever in use, at 0°67 amp. 
per “ R” valve, and for a seven-valve set 
this gives a demand up to a maximum of 
4°7 amperes. 

Several important points require careful 
consideration. There is first the necessity 
of invariably obtaining this current at an 
extremely steady voltage, and the difficulty 
of this when the maximum demand exceeds 
the minimum by 600 per cent, and while 
the supply is also liable to vary in voltage. 
Then there is the impracticability of drawing 
this from the mains as and when required, 
at reasonably good efficiency, and eliminating 
A.C. hum over such a range and varying 
current output. Finally the provision of 
a stand-by source or reservoir. | 

No one of these requirements presents 
difficulty if an accumulator of suitable 
capacity is utilised, together with means 
for recharging it in a manner obviating any 


643 
need of interruption in reception. The 
capacity of the accumulator may well be 
based on the 20-hour rate of discharge in 
the case of three orfour-valve sets, and on the 
16-hour rate above this, in view of the lower 
diversity factor likely to obtain. For seven 
“R?” valves the calculated capacity is 
(7 X 0°67 x 16) +5, the latter addition 
being for two potentiometers, making a 
total of 80 ampere hours. 

The provision for recharging this is 
described below, and data for both this and 
other sizes is given in Table II. 


Av 200 VOLTS 


RECTIFIER (4 CELLS 


Fig. 3. Circuit of rectifier for givi nent 

heating current. F, fuse No. 18 S.W.G, tin-lead. 

S8, switch wired with No. 26 D.C.C. to form convenient 
shunt. 


A double-wound transformer of about 
0:25 Kw. is used to reduce the voltage of 
the A.C. supply to 25 volts, and is connected 
as shown diagrammatically in Fig. 3. The 
rectifier requires four stoneware jars each 
of about 24 to 3 gallons capacity, and 
in each of these is an electrode 7 ins. 
by 9 ins., or equivalent area, cut from sheet 
aluminium (No. 10 gauge) with a suitable 


Pe TABLE II. 


Electrode 

area of | of 
immersion 

(square inches). | 


transformer 
secondary. 


(R.M.S.) Alu- 


(at 10 hour | 
rate). i 


' minium. 


40 ‘ Si et! a= ee 
80 7R 27 


5 R + 2 po- 22 
i tentiometers. 


Lead. 


| 


| ‘ 
Quantity | Input Output! Eff- 
| at the at i 
electrolytic | working | 
solution voltage. | 
required. _ 
Gallons. 


t 


Watts. Amperes 


3-5 83 4-0 
8 170 7:5 


14 265 11-5 
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length of rin. wide connecting strip ex- 
tending from the top and also an electrode 
gt ins. by gins., or equal, cut from sheet 
lead (No. 12 gauge), with a similar con- 
necting strip. 

- The internal resistance must be reduced to 
a minimum so that the rectifier may operate 
without appreciable heating, for this, if 
not freely dissipated by convection within 
the liquids will itself increase the resistance, 
giving rise to further heating, and a vicious 
cycle is set up. 

The aluminium electrode is bent to form 
a cylinder of 2} ins. diameter, and this is 
surrounded by a sheet of the wood separators 
specially prepared for accumulators and 
procurable from their makers. These 
separators are 
about 1/16 in. 
thick, and are 
best handled in 
a well water- 
soaked oonditon. 
The lead elec- 
trode is finally 
wrapped round 
the two, so that 
the two elec- 
trodes are virtu- 
ally separated 
only by I/16 in. 
_ of water-logged 
wood. 

In view of the 
quantity of am- 
monium phos- 
phate required 
and the cost 
(3s. 3d. per lb.) of the neutral salt, the com- 
mercial quality of this salt is used dissolved in 
perfectly cold water and carefully strained. 
Fight gallons will suffice for over 3,000 
ampere hours. Finally a layer of half a 
gallon of clean paraffin is floated on the top 
of the solution in each jar, or even a gallon 
in each should space permit. 

Before the rectifier will function the 
requisite electro-chemical film must be formed 
under application of the alternating current 
(at 25 volts). The rectifier will be more 
efficient if the forming is conducted at a 
slow rate. For the first hour a lamp should 
be used as a resistance in series to check 
the first rush and the full 25 volts applied 
for at least six hours continuously thereafter. 
Nothing beyond a voltmeter may be con- 


Fig. 4. 


The complete rectifying outfit in use. 
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nected on the D.C. side meanwhile, and this 
should finally read 32 to 35 volts, while on 
open circuit. If desired, a higher voltage 
up to II0 volts A.C. may be finally applied 
to ensure that the film formed on the elec- 
trodes is complete. Charging is started by 
closing Sê (Fig. 3) at H, and usually com- 
mences at about 3 amperes, gradually in- 
creasing to about 10 amperes, but can be 
reduced by throwing Sê over to position L, 
and the accumulator is benefited by reducing 
the rate as soon as gassing commences. 
In hot weather the current passed by the 
rectifier is somewhat increased, and in cold 
weather the reverse, but as portable ac- 
cumulators have pasted plates a rate as low 
even as I ampere would recharge if continued 
without inter- 
mission for 80 
hours. The 
electrolyte never 
rises above tepid 
temperature, but 
nevertheless, loss 
by evaporation 
and electrolysis 
occurs, and 
should be re- 
placed by adding 
only water 
during the period 
summer to win- 
ter, and only 
parafin during 
the winter to 
summer period. 

The ammeter 
in Fig. 3 has its 
terminals bridged by a switch S* connected 
by No. 26 D.C.C. wire of a length selected 
by trial so as to cause the readings to be 
exactly halved when the switch is closed. 
Thus two scales are available, o to 6 and 
o to I2 amperes. 

The photograph, Fig. 4, shows both 
rectifiers in service, the large four-cell L.T. 
on the floor with the transformer in the 
corner, and the eight-cell H.T. rectifier hung 
under the shelf with its control board to the 
left and the accumulators to the extreme right. 

The above system is not expensive to 
install or maintain, and by means of it a 
consumption of 100 ampere hours L.T. 
and 1,000 milliampefe hours H.T. are avail- 
able at a total cost of fourpence where the 
supply is at twopence per B.O.T. unit. 
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HOMODYNE. 


An interesting article dealing with the theory of telephony reception with an 
oscillating receiver. 


By F. M. COLEBROOK, B.Sc. 


HE principle of homodyne recep- 

tion isnot new. Itis not, however, 

a matter of general knowledge and 

it will therefore be well to preface 
this practical paper on the subject with 
some account of its theoretical basis. 

It can conveniently be explained by 
reference to the ordinary heterodyne wave- 
meter. It was, in fact, as a result of thinking 
about the heterodyne wavemeter that the 
writer was led to consider the possibilities of 
homodyne reception for wireless telephony 
in general and broadcasting in particular. 

There are, of course, various forms of 
heterodyne wavemeter, but they all consist 
essentially of a valve maintained oscillating 
circuit of variable wavelength with telephones 
inserted in the anode circuit of the valve. 
This combination is placed near the apparatus 
in which are occurring the oscillations 
whose wavelength is to be determined and 
the wavemeter circuit is then tuned until 
the heterodyne beat note produced by the 
action of the unknown oscillations on those 
produced by the wavemeter is heard in the 
telephones. When the wavemeter is exactly 
tuned to the source, the beat note disappears, 
but will be heard again as a note of ascending 
pitch as the wavemeter is slightly detuned 
in either direction. 

What is the explanation of this note, and 
why does its central disappearance point 
indicate the exact tuning of the wavemeter ? 
The explanation is simple and well known. 
Suppose the oscillations of unknown wave- 
length to have a frequency of m cycles per 
second, and those of the wavemeter to have 
a frequency m + n cycles per second. Forced 
oscillations of frequency m are induced in 
the wavemeter circuit by the source, and the 
combination of this forced oscillation with 
the valve maintained oscillations of frequency 
m + n produces, in effect, a high frequency 
oscillation of m + n cycles whose amplitude 
varies between a maximum and a minimum 


n times per second. In itself this is not 
sufficient to account for the low frequency 
note of n cycles which is heard in the tele- 
phones. The high frequency oscillation of 
varying amplitude in the wavemeter circuit 
is however the direct cause of the note, on 
account of the fact that the value of the 
continuous anode current of the valve varies 
with the amplitude of the oscillations in the 
attached wavemeter circuit. Since this 
amplitude varies between a maximum and 
a minimum # times per second the continuous 
component of the anode current varies 
between a maximum and a minimum with 
the same frequency, and since this anode 
current passes through the telephones it 
produces in them a note of n cycles. As the 
wavemeter is brought nearer and nearer 
into tune with the source, the value of n 
becomes smaller and smaller, t.e., the 


a 


` 


Fig. 1. 


audible note becomes lower and lower in 
pitch. Finally it will fall below the limit 
of audibility and disappear. In the centre 
of the tuning range, at either end of which 
the note is just audible, the wavemeter is 
exactly tuned to the wavelength of the 
source. 

Now, keeping the wavemeter tuned to 
this condition, suppose the oscillations from 
the source to be modulated in the ordinary 
wireless telephonic manner with a pure tone 
of f cycles per second. It can be shown that 
the source. will then, in general, emit threc 
wavelengths, the main oscillation or carrier 
wave of frequency m, and two other waves of 
frequency m + fandm — frespectively. Each 
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of these last two will combine with the wave- 
meter oscillations of frequency m and give 
rise to an amplitude variation or beat with 
a frequency f, and, as already explained, a 
note of this frequency will be heard in the 
telephones. Similarly, if the high frequency 
oscillations of the source are modulated by 
speech waves, these same speech waves 
will be heard in the telephones. In fact, 
the tuned oscillating wavemeter circuit, 
used in this way, filters out the carrier wave 
and leaves the modulation. 

This is, briefly, the principle of homodyne 
reception, and we are now in a position to 
consider its practical application as a re- 
ceiving circuit for broadcasting. 

It is clear that the chief requirement is 
a valve maintained oscillating circuit pos- 
sessing the characteristic that the continuous 
anode current shall vary steeply and, if 
possible, in a straight line manner, with the 
amplitude of the oscillation. There are two 
such circuits which fulfil these conditions 
to a satisfactory degree. One is usually, 
though perhaps incorrectly, named the 
Hartley Circuit. This is illustrated in Fig. I. 
The other is the familiar arrangement shown 
in Fig. 2, in which an oscillatory circuit is 
connected. to the grid and -oscillations main- 
tained by means of a reaction coil in the 
anode circuit. The latter is the more 
convenient of the two for the present purpose, 
but with either it is possible to obtain a 
curve of the type shown in Fig. 3 as the 
relation between the continuous anode 
current and the magnitude of the oscillating 
current. 


}-------4 


Fig. 2. 

In connection with this curve, a special 
feature of this type of reception should be 
noted, namely that the equivalent of rectifi- 
cation is produced on a straight line charac- 
teristic, thus eliminating the curved 
characteristic and consequent distortion of 
other methods of rectification. It was in 
fact noted and confirmed by independent 
observers that in the final and successful 
circuits the quality of the reception was very 
full and rich in tone. 


- 
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The writer’s first experiment consisted in 
receiving London broadcasting on a s 
frame aerial which was itself ‘used as the 
generating circuit for the local homodyne 
oscillations. It took the form of a small 
square frame with a side of onty 1 ft. 6 ins., 


‘carrying two separate windings of three 


4 


ANOOE CURRENT MILLIAMPERES 
N 


01 02 03- a 0s 
OSCILLATING CURRENT AMPERES ` 
Fig. 3. 


turns each. The number of turns was 
deliberately kept as small as possible so that 
the tuning capacity should be comparatively 
large, thus minimising the effect of stray 
capacities on the wavelength. Figs. 1 and 2, 
with condenser shunted telephones inserted 
in the anode circuit, can be taken as illustra- 
tions of the circuits which were actually 
used, with a dull emitter valve and an anode 
potential of fifty volts. In the second case 
one of the windings on the frame formed the 
oscillating circuit, the other serving as the 
anode reaction coil. 

From the point of view of sensitivity the 
results obtained were astonishing, for with 
a single valve and the six turns on an 
eighteen inch frame, London broadcasting 
was clearly audible at a distance of 
about twelve miles from 2LO. At 
the same time, however, an apparently 
serious defect of the method made itself 
obvious. It is clearly necessary that for 
successful reception by the means described, 
both the local oscillation and the carrier 
wave must remain very constant in frequency. 
In practice it was found that neither of 
them was perfectly constant, though the 
broadcasting carrier wave was found to be 
remarkably good in this respect. It is 
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interesting to note that distortions of a 
most unusual character will result from a 
deviation in frequency on the part of either 
the carrier wave or the local oscillation. 
Referring back to the case of the pure tone 
of frequency f already considered, it is 
clear that if the local oscillation has a 
frequency m+n instead of m, then in place 
of the single beat tone of frequency f there 
will be heard in the telephones two notes of 
frequencies f+ n and f— n respectively. 
Extend this to the reception of speech or 
of music, and it will be realised that a very 
slight distuning of either the carrier wave 
or the local oscillation will convert a tenor 
solo, for example, into something not unlike 
a discordant duet between a bass and a 
soprano! Such effects were observed. In 
fact, the refinement of tuning required by 
ce circuit made it very difficult to avoid 
them. 


This trouble seemed to be inherent and 
unavoidable, and the writer felt correspond- 
ingly discouraged, until it was suggested by 
a colleague that by making the incoming 
oscillations sufficiently powerful and the 
local oscillations relatively weak, the former 
could be persuaded to, as it were, take hold 
of the latter, control them, hold them in 
step and make them follow their own slight 
variations of mean frequency. The corre- 
sponding phenomenon in the case of the 
heterodyne wavemeter is the well-known 
fact that if too close a coupling exists 
between the source to be measured and the 
wavemeter, the heterodyne note may not 
be heard at all because the more powerful 
oscillation of the source drags the wave- 
meter oscillaticn into tune with itself and 
holds it there. . 

The writer’s next experiments were there- 
fore based on a standard aerial, some small 
tuning coils of the ordinary honeycomb 
type, and one of the usual forms of three 
coil stands. The circuit employed is illus- 
trated in Fig. 4. It is seen to differ from the 
ordinary valve detector with reaction only 
in the tightness of the anode reaction, 
which must be sufficient to produce and 
maintain oscillations in the grid circuit, and 
in the fact that there is no grid condenser 
and grid leak such as would be required for 
the usual method of rectification. The 
manipulation of the circuit is as follows: 
Tune the aerial coil and couple it not too 
closely to the oscillating combination formed 
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by the other two coils, which are coupled as 
closely as possible. Now tune the oscillating 
circuit till the heterodyne beat is heard quite 
loudly in the telephones, due to the com- 
bination of the local oscillation and the 
carrier wave. As the tuning of the local 
oscillation approaches that of the carrier 
wave it will be noticed, if the aerial coupling 
is about right, that as the heterodyne note 
becomes lower in pitch, it also develops a 
harshness in quality. When the oscillating 
circuit is brought right into tune, the harsh 
note of the heterodyne beat will disappear 
suddenly and full-toned reception of the 
modulation will take its place. The aerial 
coupling and the tuning of the oscillating 
circuit can now be varied to the best con- 
ditions and it will be found that there is 
now no tendency for the two oscillations to 
separate at all. The stability of the com- 
bination is in fact quite striking. The tuning 
of the local oscillation becomes very like the 
meshing of two gear wheels—a_ grind, 
one can almost imagine a click—and the 
two are locked together in mesh. | 


Ke TAVA P. 
LS a» 


Fig. 4. 


If there is any difficulty in establishing 
this condition it means that the local oscil- 
lation is too powerful and should be weakened 
either by inserting resistance in the oscillating 
circuit or by loosening the reaction, or both. 

The quality of the reception on this 
circuit has been mentioned already. It will 
be found to be very rich and full toned. 
As far as intensity 1s concerned, it will be 
‘found on inserting an ordinary grid leak and 
condenser arrangement in the grid circuit 
and suitably modifying the anode potential 
and loosening the anode reaction to just off 
the oscillating point that the homodyne 
circuit under normal conditions will give a 
perceptibly greater intensity than a single 
rectifying valve with the maximum per- 
mussible reaction. 
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It may be objected against the simple 
homodyne circuit described above that it 
involves the coupling of an oscillating 
circuit to the aerial. So indeed it does, but 
it must be remembered that a necessary 
condition of the operation of the circuit is 
that the oscillation induced in the aerial 
shall be of sufficiently small intensity to be 
completely controlled by the carrier wave 
of the received transmission. The perfect 
synchronism thus automatically maintained 
is a guarantee against the possibility of 
interference with neighbouring aerials. The 
circuit is in fact less likely to cause inter- 
ference than direct reaction on to the aerial 
which has now been made permissible. 

The above is of course only an outline of 
the homodyne circuit and its application. 
Further developments can be left to experi- 
menters. In cases where the aerial received 
oscillations are not sufficiently powerful to 
control the local oscillations a preliminary 
stage of tuned anode high frequency amplifi- 
cation can be employed as shown in Fig. 5. 
The writer’s experiments were carried out 
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at a distance of about twelve miles from 2 LO 
with a not particularly efficient standard 
aerial and under these conditions the received 
strength was ample to control the local 
oscillations and to give comfortably loud 


Fig. 5. 


reception in head telephones, or, with one 
stage of low frequency amplification, medium 
intensity on a loud speaker. 

With this introduction the writer leaves 
the subject in the hope that further appli- 
cations will be found for a principle that 
appears to him to be rich in possibilities. 


COMPACT VALVE RECEIVER. 


152 


p, 266d Nr22 


Aerial and plate circuit tuning is effected by interchangeable folding variomelers and a variable 


condenser. 


Filament current is regulated by means of a barretter tube. 


The valve is protected by 


being partially enclosed and the body of the instrument is of pressed metal. 
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TAPPING POINTS IN 


INDUCTANCE COILS. 


By A. H. BURNAND, A.M.I.Mech.E. 


HERE an inductance coil of 

the solenoid type is intended to 

be used without a condenser, it 

is customary to provide tappings 
at uniform intervals of I0, 12, or even 20 
turns or more, according to the range of 
wavelength to which the coil can be tuned, 
in conjunction with a group of closer tap- 
pings for fine tuning at intervals of 1, 2, or 
3 turns. 

If a variable tuning condenser of even a 
small range is employed in conjunction with 
the coil, the above arrangement is both 
unscientific and—because it involves an 
unnecessary number of tappings with cor- 
responding “capacity ” and “ dead end ” 
effects—objectionable also. 

The following method provides a minimum 
number of tapping points for a given range 
of adjustable condenser, and, provided a 
certain marginal value of the latter is left, 
ensures a suitable degree of “overlap ” in 
the tuning at each stud so that the whole of 
the coil can be utilised without gaps. 

In the accompanying graph for a coil of 
just over 200 turns, wavelengths are plotted 
in relation to number of turns in the solenoid, 
curves of two sets of values A and B being 
indicated. Curve A is derived from a 
constant minimum amount of capacity in 
parallel (for example 5 per cent. of the total 
capacity of the variable condenser) and 
curve B from a_ constant capacity which 
may be 8o per cent. to go per cent. of the 
condenser capacity, according to the marginal 
values allowed at each end of the condenser 
and the degree of overlap desired at each 
tapping. 

Starting at the last turn of the solenoid it 
will be seen that C on curve A indicates the 
least wavelength obtainable with the margin 
. allowed for the condenser, while the point 
D, on curve B, similarly represents the 
maximum wavelength. 

By projecting the point C-horizontally to 
meet the curve B at E, and then pro- 
jecting the latter vertically to F on the base 
line O-X, it will cut the curve A at G, 


and will indicate the number of turns at 
which the first tapping should be made, and 
also the two wavelengths obtainable at 
the tapping with the léast and with the 
greatest permissible capacities respectively. 
Obviously the particular wavelength indicated 
at E on curve B, and at C on curve A is 
obtainable, either from the tapping at F 
or at the end of the coil corresponding to C, 
one position involving the least amount of 
capacity and the other the greatest. 


A= WAVELENGTH 
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Bv an extension of this method the remain- 
ing tapping points F, J and M are readily 
found, and unless it 1s desired to provide 
for very short wavelengths, it is not generally 
necessary with the usual aerial capacity to 
employ a tapping lower than the 2oth turn. 

It is interesting to note that three tapping 
points only are necessary for a coil of this 
number of turns, although fifteen or twenty 
would ordinarily be made. The range of 
condenser employed is of the order of 
0:00045 „F which leaves a wide margin 
on the usual size employed of 0-00075 „F 

One other matter only needs consideration, 
namely the plotting of the curves A and B. 
To the scientific experimenter no insuperable 
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difficulty arises, for, from the formule avail- 
able in the various textbooks, plus a know- 
ledge of the user’s aerial capacity and that 
of the tuning condenser employed, the re- 
quired wavelength values are easily obtain- 
able. Best - 

In the “ Year-Book of Wireless Tele- 
graphy and Telephony ” is a table of solenoid 
inductances for diameters of 4 to g centi- 
metres, and up to 340 turns spaced at I0 
turns per centimetre. Corresponding wave- 
lengths can be found from the fundamental 
formula— 

Wavelength = 1885/1 x C 
and it is not difficult by actual trial to 
determine the aerial capacity, and to calcu- 
late, if not to calibrate the tuning condenser. 

In the example from which the accompany- 
ing graph is obtained, the coil has a mean 
diameter of 6 centimetres, there are just 
“over 200 turns, and the spacing is slightly 
more than 10 turns per cm., the actual 
length being 19 cms. The tappings embrace 
the 4oth turn, which was used initially 
for determining from trial on a broadcast 
station wavelength the total capacity in 
parallel, and from this the aerial capacity 
plus the self-capacity of the coil was deduced. 

It should be pointed out that the fore- 
going method is of particular service in 
providing tapping points for a tuned anode 
coil intended to cover the full range of wave- 
length in use, the variable tuning condenser 
being kept at as small a value as possible, 
conducive with the permissible number of 
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tappings. It provides also a convenient 
method of arranging the tappings of a 
honeycomb plug-in coil, and by its use the 
correct number of turns can be found for 
each of a set of basket or slab coils of pra- 
gressively increasing size. Such coils are 
well known on the market and are usually 
connected in series to tune to the higher 
wavelengths, and if correctly proportioned 
their junctions may also be the tapping 
points. 


A USEFUL CONDENSER TIP. 


An easy method for connecting the aerial con- 
denser in series or parallel is shown in the 
accompanying diagram. It obviates the use oí 
switches, is very easily fitted to a panel, and 
occupies very little space. 


paraLLEL A To B,C ToD 
SERIES A to D,B ano C orsconnec TED 


Simple method for connecting the aerial tuning 
condenser in series or parallel with the inductance. 


A pair of valve legs may be attached to the face 
of the instrument and connected in parallel with 
the aerial tuning inductance. Two wander plugs 
connected across the aerial tuning condenser will 
serve to connect it either in series or parallel, 
though the earth connection is picked up from the 
condenser instead of the tuning inductance of the 


receiving set. x 
"S W.R.S. 


< m 


AN AIR SPACED COIL. 


Wound with stranded wire and spaced layer by 
layer is a good feature in the design of the coil 
shown in the accompanying illustration. String, 
which has, of course, very low dielectric properties, 
is zigzagged across the windings and the projecting 
loops cut away producing a practically air spaced 
coil. 

The windings are protected in the usual manner 
by wrapping with empire cloth strip, and impreg- 
nation with insulating material is not resorted to. 
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INVENTIONS AND 


Duplex Radio Telephony. 

Many schemes have been proposed from 
time to time for duplex radio telephony. 
ln one arrangement* messages are sent 
and received without the use of a change- 
over switch. The transmitting circuit can 
‘consist of a suitable inductance and capacity 
joined to a three-electrode valve for the 
production of oscillations, the oscillations 
being modulated by another valve so as to 
render the aerial quiescent at times when the 
oscillations are not being modulated. In 
series with the aerial circuit is connected 
a tuned circuit consisting of inductance and 
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capacity in series with the same value as 
those of the transmitting circuit, and a 
receiving circuit is directly connected across 
this capacity and inductance. 

The receiving circuit consists of a tuner 
suitably screened, and containing one or 
more circuits so designed as to provide a 
high degree of selectivity, and an amplifier 
with at least one stage of H.F. and one of 
L.F. amplification. 


* British Patent No. 208,848, by H. J. Lucas 
and A. J. Hurst. 


NOVEL IDEAS 


It is said that with the arrangement 
described, messages may be transmitted and 
received at the same time on the same 
aerial ‘with only a small difference in the 
wavelength. 

Referring to Fig. 1, the aerial I is con- 
nected to the tuning condenser 2 and the 
inductance 3, tuned to the transmitting 
frequency in series with a capacity 4 and 
inductance 5, tuned to the same frequency 
so as to obtain nodal points of potential 
at 6 and 7; 8 is a blocking condenser. 


Across the inductance 3 is a valve 9, which 
is connected to a control valve for quiescent 


working. A receiver is connected across the 
nodal points 6 and earth. The receiver 
consists of a resonant circuit 13, 14, and 
a number of filters 15, electrostatically 


coupled by condensers 18. The amplifier 
is connected across the terminals 19, 20. 


Variable Condensers. 


It is well known that the capacity of a 
condenser can be varied by altering the 
distance between the plates forming the 
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condenser. One method* is to have two 
plates arranged so that their surfaces are 
opposite and parallel to each other, and can 
be moved to any desired separation by means 
of a ‘screw or other convenient mechanism. 
The two plates are connected electrically 
together and form one plate of the condenser. 
The other plate of the condenser consists 
of a plate held approximately midway 
between the above two plates by a suitable 
arrangement of springs, being insulated 
from one or both sides of the condenser. 
In one construction, the centre plate is 
constructed of springy material such as 
phosphor bronze, shaped to provide fingers 
which provide the springy element referred 
to. 

Referring to Fig. 2, AA are fingers set 
upwards, and BB the fingers set downwards. 
The ends of the fingers bear on mica or other 
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E- 
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insulating material M, which prevents elec- 
trical contact being made with the outer 
plates. When the outer plates C and D, 
are moved towards or away from one another, 
the fingers are compressed or permitted 


* British Patent No. 208,598, by F. K. Crowther 
and Radio Communication Company, Ltd. 
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to expand, and thus keep the plate E 
approximately midway between the outer 
plates. The capacity variation is obtained 
by adjusting the distance between the 
two outer plates and the inner insulated 
plate. 


Loud Speaking Telephones. 


According to an invention* recently des- 
cribed, modulated currents are led to the 
plates of a condenser composed of metal 
foil sheets interleaved with sheets of flexible 
dielectric material, and the consequent 
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Fig. 3. 


movement of the plates controls the flow 
of compressed air. A nozzle may be arranged 
opposite and close to the middle of one of 
the outer sheets of the condenser, which 
is enclosed in a casing provided with means 
for regulating the air pressure in it. Thus 
the movements of the sheet vary the effective 
aperture of the nozzle. 

Referring to Fig. 3, A is a condenser 
formed of a number of metal grid sheets 
interleaved with sheets of flexible dielectric 
material. The top and bottom sheets bear 
against adjusting screws B, carried by 
levers C, C. Within the cylinder D, 
which is supplied with compressed air, 
works a piston F, which bears against the 
lever C. 

The variations of current in the secondary 
K cause movements of the condenser 
plates A, and consequently movements 
of the piston F, so that the amount of the 
apertures uncovered by the piston will 
vary in accordance with the variations of 
the current. Therefore the air issuing from 
the apertures will produce sound ww 


* British Patent No. 208,806, by R. H. White. 
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RELAY FOR REMOTE CONTROL 


A USEFUL DEVICE FOR FILAMENT SWITCHING AT A DISTANCE. 


By J. F. 


T was desired to be able to switch on 

and off a valve receiving set installed in 

a shed at some distance from the house 

where the actual “listening in” took 
place. As there are, no doubt, many 
radio enthusiasts faced with the same 
problem, the writer’s solution may prove of 
interest. 

The only switching necessary was that of 
the filament current, and it was, of course, 
impracticable to carry filament circuit leads 
from the accumulators to the house. The 
obvious alternative was the use of a relay. 


PAYNE. 


it is retained in place by the action of the 
permanent magnet. 

The relay is operated by two push buttons ; 
one is pressed to switch on and the other to 
switch off. The ‘control box containing 
these two buttons is seen to the right in the 
photograph. The box also contains jacks 
into which telephones or a loud speaker can 
be plugged. Of course, this system necessi- 
tates five wires (three for the relay and two 
for the telephones) being run from the 
receiver to the house, but as they need only 
be bell wire they can be run very incon- 


The relay ts constructed from the action of a polarised bell, the armature causing wires to dip into mercury 


fled cups. 


The push buttons pull the contacts on and off, whilst the three holes are jacks for telephones 


or loud speakers. 


The relay was constructed from the move- 
ment of a telephone bell. These bells are 
designed for ringing by alternating current 
and by suitable use of the two actuating coils 
it was found that the line (or operating) 
current need only be used to move the 
armature, and could then be switched off. 
The armature stops in contact with the pole 
to which it was last attracted, due to the fact 
that both it and the cores of the bobbins are 
polarised by a permanent magnet. In other 
words, after the armature has been moved 


spicuously. In the writer’s case two accu- 
mulators are controlled (one for the detector 
valve and the other for the L.F. amplifier), 
but in most instances one will be used, thus 
necessitating only one set of contacts on 
the relay and simplifying its construction. 
For instance, the wire connector may be 
attached directly to the “ tongue ” without 
the use of the piece of ebonite fitted by 
the writer. 

The contacts are made from ordinary 
crystal cups containing mercury bridged by 


c 
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pieces of copper wire attached to the 
‘tongue ” of the relay. A flash lamp 
battery is quite sufficient for furnishing the 
line current, or the accumulator which is 
controlled may be used for this purpose. 

A diagram of the connections of the relay 
is given, and it is thought that by reference 
to this the action of the device will be more 
readily understood. 

The bell movements in question can be 
obtained very cheaply from surplus Govern- 
ment stock. It should be noted that it may 
be necessary to adjust the distance of the 
armature from the poles in order to make use 
of the retention of the armature in position. The circuit arrangement. 


The Radio Society of Great Britan. 
TRANSMITTER AND RELAY SECTION 


The Franco-British Tests on 200 Metres. 


After the inevitable delay in collating particulars from all parts of France, we are now able to publish 
an interesting report on the French reception of the British amateur transmissions during November 
and December last. 


The undermentionced British stations were heard by French amateurs receiving in the places given :— 


2CW Alger, Arcachon. Calais, Moulins, 5 WK Boulogne. Arcachon, Botsguillaume, Bou 
Orleans, Paris, Reims. 5 WR Arcachon, Boisguillaume, Calais, logne, Le Bourget, Moulins, 
QDR Alger, Arcachon, Audincourt, Orleans, Paris, Reims. Orleans, Paris, Reins. 
pate Minulins, Orleans, Paris, § YI Calais. 6 Orleans, Reims. 
cims, Thibie. December 1st. 
KT Orleans. November 29th. Lyon, Orleans, Reims. 
Calais, Reims. Moulins, Reitns. Reims 
Paris. Reins. Reims. 
Boisguillaume, Paris. Moulins, Orleans, Paris, Reims, Orleans, Pare Saint-Maur, Reims 
Calais, Le Bourget, Orleans, Paris, hibie. Lyon Orleans, Paris Reims, ` 
i Boisguillame. 5 i 7 


Le Bourget. 

Alger, Le Bourget, Lyon, Paris. 
Lyon, Orleans, Reims. 
Orleans. 

Orleans, Parc Saint-Maur, Reins. 
Orleans, Reims. 

Boisguillaume. 

Orleans, Parc Saint-Maur, Paris. 


eims. 

Arcachon, Calais, Moulins, Orleans, 
Paris, Reiins. 

Boulogne, Calais, Orleans, Reims. 
Reims. 

Calais, Le Bourget, Orleans, 
Reims, Thibie. ae 4 
Orleans. 

Thibie. 


Moulins, Orelans, pane Reims. 
Parc Saint-Maur. 

Orleans, Reims, Thibie. 

Alger. 

Arac kon, Thibie. 

Orleans, Reims. 

Orleans, Pare Saint-Maur, Paris, 
Reims, Thibie. 


Arcachon, Calais, Paris, Reims. Moulins. > ern te 

Arcachon, Calais, Moulins, Orleans, on 64 pare eee 

Paris, Reims, Thibie. ogne, Orleans. 

Le Bourget. Paris, Orleans. ; oe Orleans, Paris, Reims. 
Calais, Orleans, Paris, Reims. Arcachon, Boulogne, Moulins, Parc Saint-Maur 

Le Bourget. Orleans, Reims. Pare Saint: Maur, 


RRAN wrnwre wren W MNONO 
SEesSeb asdd JIE 3 82ER 


ARARNAR VOMM  wwewrnte aaka a ee to 00 w 
CESEPRN Soq SSES BYAKSZaY KRI 
n RagoN — agausseagacws p g 
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Car eas eins. Deans: Orleans, Parc Saint-Maur, Reims. 
Calais, Reims., Thibie. Orleans, Parc Saint-Maur, Reims. 
Arcachon, Boisguillaume, Bou- Arcachon, Boulogne, Orleans, Octeane.. Páris 
logne, Calais, Le Bourget, Moulins, Reims. Boisguillaume, Lyon, Orleans 
Orleans, Paris, Reims, Thibie. Moulins, Reims. Parc Saint-Maur, aris. Reims. 
§DO Moulins. Paris. Paris ° 
5FD Calais, Reims. Moulins. Reins 
5GJ Reims. Le Bourg Paris. 
5 4 Orleans. TE Š Ton Reims. Thibie. Reims 
6 Boulogne, urget, Paris, eims mer caine. 
Reims. Boulogne, Le Bourget, Moulins, alt adel Pare Saint-Maur, 
§IP Arcachon. Parc Saint-Maur, Paris, Reims, Orleans. Pare Saint-Maùt Pans 
5JX Reinis. Thibie. Reinis t : : 
§KC Moulins. §DO Parc Saint-Maur. (To be continued). 
5 KỌ Calais, Orleans, Paris, Reims, 5HA Reims. 
Thibie. §JX Orleans, Paris, Reims. an Lile kuosa TOWDa DAnlioosa 
5NN Alzer, Audincourt, Boulogne, 5KO Alger, Le Bourget, Moulins, 
Calais, Moulins, Orleans, Paris, Orleans, Paris, Reims. Audincourt—in t then ae ee of Doubs. 
Reims, Thibie. 50V Le Bourget. Thible—Near Chalons-sur-Marne, Depart» 
58I Calais, Orleans, Paris, Reims. PR Paris. ment of Marne. 
6S8SZ Arcachon, Boisguillaume, Calais, §8Z  Boisguillaume, Boulogne, Moulins, Bolaguillaume—Near Rouen  (Seine- 
Moulius, Orleans, Paris, Reims, Orleans, Parc Saint-Maur, Reims, reet Le Fe 
Thibie. Thibie. Le Postel, te is Saint-Maur, Thiais— 
5 BoisguiJlaume. §U8 Orleans, Paris, Reims. i 
5 WJ Boisguiilaume. 5V8 Parc Saint-Maur. iicaiton (Ciroc: 
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LONG-DISTANCE TRANSMISSIONS. 


A REPORT OF THE MORE RECENT AMATEUR ACHIEVEMENTS. 


RANSATLANTIC experimental 

working between amateur stations 

of the United States, Canada and 

Great Britain continues, with 
further successes each week, and although 
January did not prove an ideal month for 
such work, new records were set up. 
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Station 2 NM at Caterham and operated by Mr. Gerald Marcuse. 


or two British stations have been received 
at loud speaker strength on two valves ; 
on one occasion the signals were audible 30 ft. 
from the telephones. These results are very 
encouraging, and, judging from the recent 
successes obtained by amateurs all over the 
world, the day is not very far distant when 
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It 18 one of the successful transatlantic 


slations, and is reported to have been heard in Algiers, Palestine and Egypt. 


U.S.A. station 9 AZX, Marion, Indiana, 
has been in touch with British 2 KF, 2 OD, 
2 SH, and this is a record for distance, being 
something over 4,000 miles from London. 
French 8 AB has been logged by several 
stations in Washington and Oregon, on the 
Pacific Coast, but has not succeeded in 
conducting two-way working with them to 
date. 

There is no doubt that reception of the 
shorter wave signals is showing great 
improvement both here and in America, this 
being confirmed by a letter from U1 XW 
(ex 1 MO), who states that signals from one 


stations in Australia and England will be in 
touch. 

Already signals from at least two Australian 
stations have been heard by amateurs in 
southern U.S.A., these signals being on 
wavelengths of 200 metres and above, while 
many stations in the American Sixth District 
(California) are regularly heard by enthusiasts 
in Australia and New Zealand with com- 


parative ease on two valve receivers. 


The latest American success reported is 
the direct working across the Pacific Ocean, 
between U 7 HG, Tacoma, Washington, and 
JPJU, Tokio, Japan. A message sent by 
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the latter was copied and acknowledged by 
7 HG, although interference by atmos- 
pherics was very bad at the time. The 
power employed by the U.S.A. station was 
100 watts, and the distance 4,600 miles 
entirely over water. 

This achievement, however, is totally 
eclipsed by recent tests between stations 
2 BM at Sydney, Australia, and 4 AA, New 
Zealand, when the former covered the 
intervening 1,500 miles with the ridiculous 
input of 0-5 of a watt. This sounds absurd, 
but nevertheless is an established fact, and 
actually happened. Again, the distance is 
entirely over water, which may explain the 
remarkable result to a great extent. Of 
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in touch with four or five British stations, 
and also worked with PCII and French 8 CT. 
1 DBI was also successful in receiving tele- 
phony from G 2 KF, and was able to under- 
stand perfectly several remarks made by the 
British station, whose speech and C.W. was 


reported as being clear and good. 


Further experiments are being made in 
this direction, and both stations are confident 
of future successes with telephony. The 
American stated that he was using a roughly- 
made receiver which was certainly not 
designed for reception of speech, and he 
termed it a “ cracker box ” receiver. Several 
stations in England are to be heard in regular 
communication with U.S.A., and every day 


The transmitting equipment at 1 MO (also known as 1 XM). The station is operated by Mr. K. B. Warner, 


Editor of “* Q.S.T.” and Secretary of the American Radio Relay League 


It was the firs. American station 


to establish working with European amateurs, 


course, regular working between amateur 
stations only a mile or so away would not be 
reliable using such power, but it appears that 
these two stations are able to communicate 
in almost any weather conditions, using only 
a very few watts of power. 

Sunday morning, February roth, proved 
to be ideal as regards weather conditions, 
but so many stations were working that the 
jamming on both sides of the Atlantic was 
very bad. American, French, Dutch and 
British amateur stations were all in com- 
munication at various times between mid- 
night and 7 a.m., and some very useful work 
was carried out. American 1 BDI, Orono, 
Maine, who is now one of the most powerful 
of the stations working with Europe, was 


others are added to the list, which now 
includes 5 KO and 2 KW. 

G2 OD and Canadian 1 BQ for many 
mornings worked to schedule, and there were 
only two or three occasions on which two- 
way working was impossible. 1BQ is by 
far the most consistent of the Canadians, 
who now include 2 BN, 1 DD, 1 BQ and 3 BP. 

In Europe much useful work is taking 
place, and 7QF, of Copenhagen, although 
still weak, has effected, on two occasions, 
two-way working with G 2 KF. 

Italian ACD, Bologna, on the Adriatic 
Coast, has succeeded in working with U.S.A. 
without any pre-arranged schedule. The 
signals are received very strongly in London. 
This station has also worked with 2 KF and 
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2 NM, and has received telephony from both 
these stations. He also reports telegraphy 
from 2 AW, 2 BN, 2FQ, 2FN, 2 OD, 
2 PC, 2WJ, 5AT, 5 BN, 5 BV, 5 BY, 
5 NN, 5QN, 5WR, 6XX, 6YA. His 
receiver consists of two valves arranged as 
detector and note magnifier, which seems to 
be the most popular combination for short 
wave distance working. The address of 
this station is Adriano Ducati, 3 via 
Garibaldi, Bologna, and he is anxious to 
receive reports from British amateurs. 

WNP, the Bowdoin, the ship of the 
McMillan Arctic Expedition, is yet to be 
heard by British amateurs, and from reports 
received through 1 XW, his signals are very 
weak at the present time, even to the 
Northern Canadian amateurs. The wave- 
length of the Bowdoin is still around 200 
metres, which is unfortunate, for were he to 
drop to the 150 metre region his chances of 
reaching us might be greater. 

Recent observations taken during these 
very short wave experiments show that not 
only do the signals travel well over both 
land and water, but there is a marked 
absence of “ swinging,” and the incoming 
signal maintains almost the same strength 
throughout a whole transmission. It also 
appears that when the barometer commetnces 


Apparatus at 5TR (Ilford) used for C.W. and 

telephony working with Belfast. Power as low as 

2} watts has been successfully used for communicating 
over the distance. 


to fall, the strength of the American signals 
increases, and the same thing applies on the 
other side. 
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Another feature is the sharpness of tuning 
and ease with which the receiving station 


Transmitter 2 SZ at the Mill Hill School, which works 
with several American and Canadian stations. The 
installation is by Mr. C. W. Goyder. This is the first 
transatlantic success of the Schools Radto Soctety, 
which is a section of the Radio Society of Great Britain. 


—=_ 
- 


can tune out interference, and read the 
desired signal. A metre or two either way, 
and the incoming signal, if the transmitting 
station is properly tuned, will be lost entirely. 
This, of course, does not apply in the case of 
loud speech from a local station which covers 
a much larger range, but even then the 
interference is not nearly so bad as on the 
180 to 200 metre band. 

It also appears that it is far better to work 
on a wavelength below the fundamental of 
the aerial with the aid of series condensers 
than to reach the shorter waves by shortening 
the aerial itself, but this theory is yet to 
be proved. 

J.A.P. 
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THE AMATEUR’S PARLIAMENT 


A TALK BROADCAST FROM 2 LO ON BEHALF OF THE 


RADIO SOCIETY OF GT. 


BRITAIN ON FEB. 14th. 


By F. Hope-Jones, M.I.E.E. 
Vice-President of the Radio Society of Great Britain. 


HE Fifth Annual Conference (post poned 
from last month owing to the railway 
strike) is to be held on the afternoon 
of Saturday, March Ist,at the Institution 
of Electrical Engineers. 

This is the wireless amateur’s only parliament— 
the one opportunity you get each year of letting 
your voice be heard concerning the practice of your 
hobby and the maintenance of freedom and 
facilities for experimental work. 

Everyone of the wireless societies aftiliated to 
the Radio Society of Great Britain—and_ there 
are over 200 of them—representing the wireless 
amateurs of the whole country, has now received 
its writ and is proceeding to the election of 
the delegates. Let every amateur experimenter 
see to it that his constituency is well represented. 
Make it your business to ascertain who is being 
elected by your local Society, and what instructions 
have been given him with regard to the important 
matters on the agenda, which has already been 
published in The Wireless World and Radio Review 
of January 30th. If you are not satistied that you 
are being properly represented, write to the 
Secretary of the R.S.G.B., 53, Victoria Street, 
London, S.W., and ask for an invitation to attend 
yourself. 

The agenda this year is concerned mainly with 
the establishment of your own organisation, that is 
to say, the machinery whereby the voice of the 
amateur shall be heard by the authorities who rule 
the ether. In previous years the Conference has 
spoken for the amateurs of the country with no 
uncertain voice, but with the force born of 
unanimity, and has thereby secured for you the 
concessions which you now enjoy. It was the 
bold demand of the 1920 and 1921 Conferences for 
permission to transmit music that paved the way 
for broadcasting, and the amateurs of the country 
are entitled to enjoy the special satisfaction earned 
by an unselfish act, for they have created a national 
pastime which has seriously curtailed their own 
facilities for experiment. 

These conferences were called by the parent 
society. You are now invited to adopt them as 
your own and for that purpose to create a general 
committee elected by the aftiliated societies. whose 
collective interests will be their special care. 

Every society sends a delegate to the conference, 
but every society cannot elect a representative on 
the general committee—the number would make 
it unwieldy. The societies have therefore been 


asked to divide themselves into groups, and each 
group will elect a member of the committee. It is 
suggested that such groups shall consist of not less 
than six societies. but I imagine this rule will be 
flexible, and that the numbers in each will differ 
according to local conditions and the varying 
influences which tend either to throw societies 
together or to keep them apart in healthy and 
friendly rivalry. 

But I want to impress upon the secretaries of 
all affiliated societies the necessity of taking up this 
question of grouping immediately. Don’t be shy 
of tuking the initiative. Write to the secretaries 
of the other societies within easy reach. Between 
you, you will be able to suggest some wireless 
amateur of outstanding ability or reputation as a 
man of affairs who, though resident in your district 
and persona grata with the local societies, is 
accustomed to travel and has business calls to 
London. 

In a word, do your share towards the election of 
a strong general committee at the Conference. 
We shall be disappointed if there are not at least 
20 groups, and 20 representatives of them. 

Do not confuse this general committee with the 
Council of the Radio Society of Great Britain. 
The general committee’s principal work is to assist 
the aftiliated societies, by whom its members are 
mainly elected. Believe me, there are many good 
things in preparation which individual societies 
could not provide for themselves, but which can 
be done by co-operation, and will be done by this 
committee. But with regard to national affairs 
the duties of the general committee will be advisory. 
They will say what the country wants and the 
Council will get it—or try to. Communications 
with the Government or other public bodies is 
reserved to the Council for very good reasons, 
which will be obvious to anyone who knows the 
value of collective bargaining and of continuity of 
policy. 

Don't. forget that it is the effort of each individual 
blade of grass that makes a green field. You are 
doubtless proud of our fellow members who have 
carried on conversations with the United States of 
America, but could they have done it without 
experimenter, and could they have carried out those 
experiments if you had not, by your support of the 
national amateur organisation, wrung from ain 
apathetic and unwilling Government department 
that modest measure of freedom which we now 
enjoy ? 
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CORRESPONDENCE. 


The Armstrong Super. 


To the Editor of THR WIRELESS WORLD AND 
Rapio Review. 


Sır —With reference to the exceedingly lucid 
explanation of the functioning ot the Armstrong 
Cireuit given by Mr. D. F. Stedman in a recent 
issue of the Wireless World and Radio Review 
(November 26th), may I be permitted to add 
a few words from my own experience of the circuit ? 

I do not quite agree with the author’s statement 
that “rectification by a potentiometer promptly 
makes it very critical, causing the valve to oscillate 
on one frequency only (either H.F. or Armstrong) 
and howl very easily.” 

I presume he means that the grid condenser and 
leak are here shorted. In mv experience, stability 
even exceeding grid condenser rectification may 
be obtained, but the Armstrong coil coupling and 
filament control are very critical—particularly 
the filament control. I find that by using 
the normal circuit and normal H.T. volts, by 


short-circuiting the grid condenser, loosening 
Armstrong coupling, and reducing filament 
current very carefully, a point is reached 


where telephony is heard in the “ Infra Armstrong ”’ 
region. Stability is very marked. Signals not 
quite so strong as normal circuit. Tightening H.F. 
reaction coupling to the ` Armstrong region ”’ 
results in very weak heterodyne and a peculiar 
‘* deadness ” in the circuit. 

[ once got extraordinary results by above 
adjustments, but in this case the filament had to 
be very bright—almost the full six volts across it. 
H.T. about 90 v. Signal strength on 2-ft. frame 
equal to good three valves on outdoor aerial. It was 
a little difticult to find the right filament tempera- 
ture and Armstrong coupling, and the circuit was 
not very stable, the least thing causing it to 
oscillate at H.F. frequency only. 

I do not agree with the author that potentio- 
meter rectification makes the set howl easily. 1] 
have yet to hear a howl from my sct under these 
conditions. 

The author did not mention spark reception. I 
find that for 600 m. spark (where the normal grid 
condenser circuit is not very ettcient) far better 
results on weak signala are obtained by the shorted- 
grid-condenser circuit and critical filament control. 
On the shorter waves, however, the normal circuit 
is much better. 

Hoping this has not encroached too much on 
your valuable space. 

J. G. W. THompson. 


Edinburgh. 


A.C. on Amateur Transmitting Valves. 


To the Editor of THe WIrkreLeSs WORLD AND 
Rapiro Review. 


. 

Srr,--During the past eight or nine months it 
has been observed that the number or foreign 
amateur transmitting stations on the 140-200 
metre wavebnnd has increased enormously. The 
use, however, of A.C. supply on the anodes of 


their transmitting tubes has made ordinary low 
power working well nigh impossible with distant 
stations, particularly after 2300 G.M.T. J] have 
had the whole range of my tuning condensers 
choked up with these appalling indications that the 
Continental radio world is on the war path. I 
know several users of unrectified A.C. will counter 
with the question of selective receivers. It is not 
for me to expound on the selective powers of my 
receivers, but I have quite satisfied myself on that 
point. As most of us know, nothing but flat 
tuning can result from applving A.C. mains to 
oscillator tubes without elaborate precautions— 
and considering the present congested state of the 
short wave ether, I think it is up to everyone to 
tune their transmissions as sharply as possible. 
For those who don’t know, a rectifier and filter 
circuit will work wonders. . 

Whether it is the belief that unrectified A.C. 
will carry further, or not, the habit is becoming 
dangerously infectious in our island, but it is my 
experience that pure C.W. has it every time. In 
view of the relatively high powers allotted to 
Continental amateurs, I think it is up to them to 
cause minimum Q.R.M. by seeing that their wave 
is sharply defined. T would welcome the views 
of others on this subject. 


W. G. BAQULEY. 
(5 GL). 


Newark-on-Trent. 


A Word for the Code Man. 


To the Editor of THE WIRELESS WORLD AND 
Rapiro REVIEW. 


Sır, —The extension of broadcasting hours no 
doubt troubles those amateurs who are interested 
in telephony transmission, and who make use of the 
440 metre wave. Accordingly amateur broad- 
casters are swooping down on to 200 metres. 

There seems to be two conflicting kinds of amateur 
transmitters, viz., those who work in code and 
try to get the maximum distance with the power 
allowed, trying every kind of circuit they can 
think of, and those who work a ’phone station and 
endeavour to perfect the present systems of 
modulation. 

At present, about three dozen enthusiastic 
eode men can be heard night after night working 
with one another and having friendly conversations 
with their French and Duteh neighbours. The 
effect of a few local phone stations would be 
rather disastrous, particularly as some of the 
last mentioned seem to think nothing of putting 
on four or five antiquated gramophone records 
without ever switching off and listening ìn. 

What transmitters must realise is that they 
must co-operate. Whether the experimenter be 
interested in telegraphy or telephony, the only 
way in which he ean have a voice in protecting 
his rights is to join such a body as the British 
Wireless Relay League, which seems to be a step 
in the right direction. 


Ex. PERI-MENTER. 
Lancashire. 
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The announcement that the Postmaster-General 
of the Irish Free State is prepared to grant 
listening-in licences has resulted in a wireless boom 
throughout the country. 

° ® s ® 


The B.B.C. has decided to broadcast special 
programmes for the benefit of visitors to the 
British Empire Exhibition at Wembley. 

® ° s ® 

When a recent blizzard isolated Chicago, Minnea- 
polis, Milwaukee and Kansas City, wireless formed 
the sole means of communication with the storm- 
bound towns. 

® s ® ® 

A wireless exhibition is to be held at Geneva from 
May 2ist to June Ist. The principal object of the 
exhibition will be the popularisation of broad- 
casting. 

® ° ® ® 
Another Swiss Broadcasting Station. 

A broadcasting station is to be installed at 
Hoengg, near Zurich, according to our French 
contemporary, La T. S. F. Moderne. The new 
station will employ a power of 500 watts and 
transmit on 300 and 600 metres. 


Convicts Forbidden Wireless Concerts. 

A convict named Jacob Bernstein, with a number 
of fellow-prisoners, is deploring the inconsiderate 
action of the officials in the county gaol at 
Lebanon, Pennsylvania. When, last December, 
Bernstein was imprisoned for “ bootlegging,” a 
wireless set was at once installed in hie cell, 
equipped with an amplifier which permitted 
concerts to be heard throughout the institution. 
The angry townspeople have now protested, with 
the result that Bernstein and his companions are 
denied the simple delights of broadcasting. 


British-Italian Two-Way Working. 

Two-way communication with ACD (Bologna, 
Italy), has been successfully established by Mr. 
Hugh N. Ryan (5 BV), of Wimbledon Park. 5 BV 
employed a power of 20 watts. 


Venice Dances to Savoy Hotel Band. 

On the night of January 22nd, statee Mr. Giulio 
Salom (1 MT), of Venice, several ladies and 
gentlemen at his station indulged in a fox-trot, 
shimmy and one-step to the strains of the Savoy 
Hotel Dance Band broadcast from 2LO. A 
four-valve ‘‘ Siti-Doglio’’ set was used, with a 
Brown loud-speaker, and the music could be 
plainly heard 50 feet from the instrument. 


\ AROUND THE Val N 
WIRELESS WORLD > Nhe 


Amateur Transmissions from Luxembourg. 


The transmission from Luxembourg referred to 
in our columns last week probably emanated from 
the station of the Radio Club of Luxembourg, 
which transmits frequently at about 8 p.m., on a 
wavelength slightly over 200 metres. 

Reports of the reception of Luxembourg (1 JW) 
have now reached us from a number of readers, 
some of whom have heard the station clearly on a 
loud speaker. 


Regular Broadcasting from U.S. 


The British Broadcasting Company expect that 
during the next two months it will be possible to 
re-transmit American broadcast programmes 
regularly. Some doubt naturally exists as to 
whether this feature can be maintained during the 
summer months when atmospherics are so prevalent, 
but the possibility is not excluded by the Company’s 
engineers. 


The Finnish Amateur. 

Wireless amateurs in Finland are allowed con- 
siderably more latitude than their English cousins, 
according to information we ‘have received from 
Mr. Erkki Heino (2 NB) of Suomi, Finland. The 
first legal recognition of amateurs took place in 
August, 1921, and facilities for experimenting have 
increased so much since then that receiving is now 
permitted without any licence fee. The wave- 
length allotted to amateur transmitters is 300 
metres and a power of 20 watts is allowed for C.W. 
transmission. Spark transmitters may use 100 
watts. 

The whole amateur organisation in the country 
is under the control of a society known as the 
Suomen Radioamatébriyhaistys, the secretary of 
which is Mr. Erkki Linksiala, of Helsinki, Pietar- 
inkatu 5, Suomi, Finland. 


` That Puzzling Transmission. 


Our note on the fine French concert received by 
a correspondent on Sunday, January 13th, between 
5 and 6 p.m., has evoked a number of letters from 
others who heard the transmission. From the 
character of these reporte it is evident the 
‘“ mysterious ” transmitter was Brussels, BAV, 
which broadcasts regularly on 410 metres at the 
time mentioned. ` 


Another Ether Poacher. 
The call sign 5 SW is being used by two trans- 
mitters. The legitimate owner, Mr. C. Bedford, 
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of Gildersome, Nr. Leeds, states that he is con- 
tinually receiving letters from listeners who have 
heard his call sign on occasions when his station 
has been silent. These reports chiefly come from 
the North. 


German Broadcasting Developments. 

A Berlin reader informs us that, in addition to 
those at Koenigswusterhausen and Berlin (Vox 
Haus), broadcasting stations are to be erected at 
Muenchen, Frankfurt, Stuttgart, Breslau, Leipzig, 
Koenigsburg and Hamburg. 

Difficulties in obtaining experimental licences in 
Germany have greatly restricted the activities of 
wireless amateurs in the past, but now that broad- 
casting developments are proceeding apace, the num- 
ber of private wireless sets is steadily increasing. A 
new kind of licence has been introduced, costing 
60 marks per annum, which entitles the owner to 
buy a sealed receiver covering a wavelength range 
of from 250 to 700 metres. 

By arrangement with the Post Office, the Radio 
clubs are permitted to issue experimental licences 
to those members who can demonstrate their 
proficiency. In addition, every radio club may 
erect one transmitting station. 


Lunch Hour Transmissions from 2 LO, 
Commencing on Monday, February 25th, the 
London broadcasting station will transmit a 
programme between 1 and 2 p.m., three times 
weekly. It is hoped that the requiremente of 
night-workers will thus be met, and that the new 
development will assist wireless dealers. 


American Broadcasting Feat. 

It is computed that between forty and fifty 
million people heard General Jol.n Carty, of the 
Bell Telephone Company when he spoke before the 
microphone at the Congress Hotel, Chicago, on 
Friday, February 8th. This immense audience 
was obtained by linking up seven leading broad- 
casting stations, including those at Havana (Cuba), 
New York and San Francisco. It is estimated 
that over 5,000 miles of telephone were used, in 
addition to a hundred miles of submarine cable 
connecting Key West, Florida, with Cuba. 


A Self-Contained Receiver. 

The advent of the dull emitter valve, dispensing 
with the bulky and heavy accumulator, has 
brought with it the self-contained radio receiver. 
One of the first firms to produce such a set is 
Messrs. McMichael, Ltd., whose new instrument 
designed on these lines is entirely contained in a 
handsome oak cabinet, while embodying the circuit 
employed in the well-known M.H.B.R.4. receiver. 


A Five-Valve Gecophone. 

A newcomer among the more elaborate broadcast 
receivers is the Gecophone Five-Valve Cabinet 
Receiving set, embodying 1 H.F., Detector and 
3 L.F. valves. The wave range covers all the 
B.B.C. stations and extra coils can be obtained to 
cover experimental stations. It is interesting to 
note that the L.F. valves are resistance capacity 
coupled. The instrument is supplied in a handsome 
mahogany cabinet and incorporates a small 120-volt 
H.T. battery. 
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SAMPLES RECEIVED, ETC. 


N. Heywood (386, Richmond Road, Twickenham, Middlesex). 
Three new types of crystals, viz., Galenel, Spinel and Dormel. 
Also sample of Wood's Alloy, and a pair of headphone pads. 


Leslie G. Russell (5, Hill Street, Birmingham). A specimen of 
Mexican Gneiss Crystal, retailed from the above address as 18. 9d. 


Multiphone Terminal Co. (21, Great Russell St., London, W.C.1.). 
The following retail price reductions in Multiphone Connectors 
(see The Wsveless orld and Radio Review of January) 
have now taken effect :—4-way Round reduced from rs. to 9d. 
retail; 4-way Long reduced from 1s. to gd. retail; 6-way Round 
reduced from 1s. 6d. to 1s. retail. Wholesale prices are propor- 
tionately affected. 


(Courtesy: Loveland Bros. & Sons). 

A new type of connector known as the “ Jiffy Link.” 

It is supplied in lengths from $° to 24° witha wide 
range of guages and eyelet sizes. 


Forthcoming Events. 


WEDNESDAY, FEBRUARY 20th. 


Edinburgh and District Radio Society. At 8 p.m. At 117, George 
Street. Lecture: ‘‘ Oscillographs.”” By Mr. C. N. Kemp, B.Sc. 

Golders Green Radio Society. At 8 p.m. At the Club House, 
Willifield Green, N.W.11. Lecture: ‘ Fine Wire Coils as an 
aid to Definition.” By Mr. J. H. Reeves, M.B.E. 


North Middlesex Wireless Club. At Shaftesbury Hall, Bowes 
Park, N. “ Some T of Broadcast Receivers.” 
ton and District Lecture: ‘‘ Long Distance 


Telegrapby.’’ By Dr. Rayner. 
Clapham Park Wireless and Scientific Society. Lecture: * Short 
ave Reception.” Mr. S. Abbot. 


THURSDAY, FEBRUARY 2ist. 


Hackney and District Radio Society. Two Cinematograph Films, 
“ The Audion ” and * Telephone Inventors of To-day.” 

Hornsey and District Wireless . At Queen’s Hotel, Broadway, 
Crouch End, N.8. Informal Meeting of Advanced Members, 

j ee Practical Demonstration with the Neutrodyne 


and District Wireless Society. Experimental evening. 
ict Radio Society. At 37, School Road, Sale. Lecture 
by Mr. W. R. Burne. 


FRIDAY, FEBRUARY 22nd. 


District Radio Association. At Gladstone Hal; 
New Cross Road. Lecture: ‘‘ General Finish to Panels.’ 
By Mr. J. E. Griggs. 


Sheffield and District Wireless Society. At 7-30 p.m. At the 
Dept. of Applied Science, St. George's Square, Elementary Class. 

Wireless Society of Hull and District. At 7.30 p.m. At Co-opera- 
tive Social Institute, Jarratt Street. Discussion on the admission 
of constructors and broadcast listeners to the Society. 

Bristol and District Radio Society. Address by Prof. W. A. Andrews: 
“A Random Talk on Wireless.” 


Brockley and 


MONDAY, FEBRUARY 25th. 


Ipawie h lop District Radio Society. At 55, Fonnereau Road. 

pen Night. 

Dulwich and District Wireless and Experimental Association. 
reins io Telephony Transmission.” By Mr. George Sutton, 
A.M.1.E.E. 


TUESDAY, FEBRUARY 26th. 

Huddersfield and District Radio Society. At 7.30 p.m. At the 
Y.M.C.A., Jobn William Street. Lecture: ‘The Practical 
Design of Wireless Receivers for Broadcast Reception.” By 
Mr. P. Harris. 


WEDNESDAY, FEBRUARY 27th. 

Radio Society of Great Britain. At 6 p.m. (tea at 5.30). At the 
Institution of Electrical Engineers. '* A Practical Demonstra- 
tion of the Applications of the Cathode Ray Oscillograph.”’ By 
Mr. N. V. Kipping. 
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Calls Heard. 


ill, S.W.2. 
AIU, 2 GO, 278, 2 NP, 20K, 2 RN, 28D, 280°, 2 VS, 2 VY, 
2X0, 2 YR, 5 5 BV, 5CP, 6 DM’, 5 DN, 5HS, 5 OB, 
5 PD, 5PR, 5 PU, 5 RB, 5 SL, 5 TV, 6 CG, 6 RD, 68H, 8 AB, 
9 CO, 0 CMX, 3 NR, 3 ABQ. (Single valve.) *Flewelling. 

(R. E. Broomfield.) 


s] 
to g. 
o 
a 
T 


JA 
D 
oP? 
Hes 
Fi 


SRR 
ra 

a 
=H 
=f 

z 


Apan SKREE 
igk 

sep 

RESA 

nor 

l 

bi 


RA he AJ(?), 2A0*, 2 AW” 
2 FP, 2 2GG, 2 


’ 5 NN 
5 RQ’, 58H, 5SI, 5 WR*, 5 ZV, | 6 
6 RY(?), 6 XX, 8 AA*, 8 AB*, 8 AE*, 8 AE, SAP, 8 AQ*, 8 AR, 


8 AS*, SAW’, 8 AZ, SARA’, 8 BA*, 8BC, 8BE, 8BF*, 8 BL, 
8 BN*, 8 BV°, 8 BX, 8 CC, 8 CD*, 8 CF*, 8 CH, 8 CJ, 8 CK, 8 
8 CS*, 8 CT, 8DA*. SDC, 8DD, 8 DK, 8DL, 8 


= 
& 


FL, 6 AB*, ZL8, 2 AWt, 
Ot, SABt, 8 BFt. (1-dlet. and 1-det-2.) 
* Stations worked. f On 100 metres. (Roger Dupont, 8 BM.) 


Hellerup, Denmark. 
1 ER, 1 MT, 2 CN, cay 2 DF, 


(J. Steffenson.) 


Louvain, Belgium. 
AP, 2 FN, 5 AW, 5 MO, 8 BP, 8 BV, 8 CJ, 8 CN, 8 C8, 8 CZ, 
8 DU, 8 EM, 8 TA, 1 MT, 1JW, 0 AB, ONY, 0SA, 0 XO. 


(A. Stainier.) 
Yeovil, Somerset. 
2 AS, 2 CV, 2 DM, 2 ES, 2 FL, 2 GG, 2GV, 2 IL, 2 MP, 20M, 
2 OY, 2 PL, 2 RH, 2 SB, 2 TN, 2 WU, , 2 ZG, 5CC, 5 DO, 
5 KO, 5 MU, 5 PU and 6TH. (1—v—z2.) (L. W.C. Martin, § AB.) 


ain 
3 
wo 
> 
© 
wo 
a 


1 MT » 2 DD, 2 DJ, 2 GN, 2 FN, 2 FQ, 
2 HF, 2 IJ, 2 IN, 2 JF, 2 KR, 2 KT, 2 KX, 2 LG, 2 LZ, 2 NM, 2 PJ, 
2 PP, 2 QK, 2 RY, 2 SH, 2 SM, 2 SZ, 2 TB, 2 UV, 2 VN, 2 VQ, 
2 VS, 2 WA, 2 WK, 2 WJ, 2 XX, 2 YQ, 2 ZG, 2 ZE, 2 ZU, 4 ZZ, 
5 AT, 5AW, 5 BA, 5 BG, 5 BV, 5 BZ, 5 CX, 5 DN, 5 FS, 5 HL 
51C, 5IK, 5KC, 5 KO, 5LY, 5 MO, 5 MP, 5 MU, 50L, 5 OT, 
5 PU, 5QM, 5QV, 5RI, 5SZ, 5 TK, 5 US, 5 VR, 5 WM, 5 WX, 
5 WV, 5 XX, 5 YI, 5ZY, 6 DW, 6 EA, 6GY, 6JX, 6 MB, 6 NH, 
6 NI, 6 NS, 6OW, 6 OY, 6RW, 6 RY, 6 TM, 6 UC, 6 ZY, 7 EC, 
7 ZM, 8 AE, 8 AG, 8 AS, 8 AQ, 8 AU, 8 AW, 8 AZ, 8 BA, 8 BE, 
8 BP, 8 BV, 8 BW, 8CJ, 8 CK, 8 CM, 8CT, 8 CZ, 8DQ, 8 DU, 
8 DY, 8 EB, 8 EM, 8 EM, 8JL, 8 R2, 8 ZZ, 0 AB, 0GS, 0 KX, 
0 MX, 0 MR, 0X0, 0 XP, 0ZZ. American 1 ARY, 2 BGG. 

(lan F. Sime.) 
2WU? 

Our recent request as to the identity of 2UU has evoked a 


reply from Captain C. H. Bailey (2 WU), of Chepstow. who states 
that his call sign has probably been mistaken as 2 UU owing to 
the awkwardness of his call letters. 

Captain Bailey wishes it to be known that he has relinquished 
his pre-war call sign BXH, which was allotted to his former station 
at Stelvio, Newport, Mon. 
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Broadcasting. - 


PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 5 
2 BD, 4 s metres; oon ra a2 


REGULAR 


ABERDEEN 
metres; GLASGOW 420 metres; 
400 metres; BOURNEMO 6 BM, 385 metres; MAN 
2 ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF & WA, 
353 metres: SHEFFIELD (Relay from 210), 303 metres. 
Mondays, Wednesdays, and Fridays, 1 p.m. to 2 p.m (210 
only). Regular daily programmes, 3.30 to 4.30 pm, 5 to 
10.30 p.m. Sundays, 3 to 5 p.m., 8.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a-m. 
Weather Forecasts; 10.50 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time Signal and Weather Forecast; 12.0 noon, Live 
stock prices; 3.40 p.m. (Saturday excepted); Financial report, 
§.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m. 
Concert or Address ; 7 p.m., Weather Forecast ; 7.20 p.m. (Sunday), 
Concert and Address; 10.10 p.m., General Weather Forecast. 

PARIS (Compagnie ise de Radiophonie Emissions 
“ Radiola "’), 1,780 metres. Daily, 12.30 p.m., Cotton Oil 
and Café Prices, News, Concert; 1.45 p.m., First Bourse Report ; 
4.30 p.m Bourse Closing Prices; 4.45 p.m., Concert; 5.45 p.m., 
News and Racing Results; 8.30 to 9 p.m, News; 9 p.m, 
Concert; 10 p.m. to 10.45 p.m., Radio Dance Music. 

EODLE SUPERIEURE des Postes et Télégraphes, 450 metres. 
iB ass (Sunday, Wednesday, Thursday, Friday and Saturday), 

alk on Literature. Dramatic and Musical Selections. 8.1§ p.m. 
o 9.25 p.m. (Tuesday), Morse Practice, English Lesson, Lecture and 

ncert. 

LYONS, YN, 3,100 metres. Daily, 9.45 a.m. to 10.15 a.m., 
Gramophone Records. 
NICE, 460 metres. 

Concert and News. 


11 a.m., 5 p.m. to 6 p.m., 9 p.m. to r0 p.m. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. At 1 p.m. and 5.30 p.m., 
Meteorological Forecast; 9 p.m. (Tuesday), Concert. 
BRUSSELS (‘‘ Radio Electrique ”), 410 metres. Daily, 5 to 
6 p.m., 8.30 p.m. to 9.30 p.m., Concert. 


HOLLAND. 

THE HAGUE, PCGG.: 1,070 metres. 3 to 5 p.m. (Sunday), 
8.40 to 10.40 p.m. (Monday and Thursday), Concerts. 

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres. 
9.40 to 10.40 a.m. (Sunday), Concert; 8.40 to 9.40 p.m., Concert ; 
7.45 to kau (Thursday), Concert. 

THE GUE (Velthuisen), PCEK, 
9.40 p.m. (Friday), Concert. 

HILVERSUM. 1,950 metres. 8.10 to 10.10 p.m. (Sunday), Con- 
cert and News. 

IJMUIDEN (Middelraad), PCMM, 

8.10 to 9.40 p.n., Concert. 

AMSTERDAM, PA 6, 1,050 metres (Irregular). 
p.m., Concert. 

AMSTERDAM (Vas Diaz), PCFF. 2,200 me 8 am. and 
4 p-m., Share Market Repor., Exchange Rates and News. 


1,050 metres, 8.40 to 


1,050 metres. Saturday, 


7-40 to 9.10 


DENMARK. 
LYNGBY, OXH, 2,400 metres. 7.30 to 8.45 p.m., Concert 
(Sunday excepted). 


Cd 
e 


GERMANY 
BERLIN (Koenigswusterbausen), L.P., 4,000 metres. (Sunday), 
10 to 11 a.m., Music and Lecture; 2,700 metres, 11 a.m. to 12 noon, 
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
Speech ; 11.30 a.m. to 12.30 p.m., Music and Speech ; 4 to 4.30 p.m., 


News. 

EBERSWALDE, 2,930 metres. Daily, 12 to rı p.m., Address 
and Concert ; 7 to 8.30 p.m., Address and concert; ursday and 
Saturday), 7 to 8 p.m., Concert. 

BERLIN (Vox Haus), 400 metres. 8 tog p.m. Concert. 

CZECHO-SLOVAKIA. 


PRAGUE, PRG, 1,800 metres, 7 a.m., rt a.m. and 3 p.m., 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m., 
and 9 p.m., Concert. 

KBEL (near Prague), 1,000 metres. Daily, 6,20 p.m., Concert, 
Meteorological Report and News. 


SWITZERLAND. 
GENEVA, HB 1 (Radio Club de Genéve). Temporarily suspended. 
LAUSANNE, HB2, 1,100 metres (Monday and Wednesday), 
4 p-n., Concert; 1,000 metres (Friday and Saturday), Concert. 


SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular). 12 to 1 p.m., Tests. 
MADRID, PTT, 400 to 7oo-1nctres. 4 to,5 p.m., Tests. 
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eS 


SOCIETIES 


Particulars of Membership of an any Soe pocrety ct can be obtained on application to the Secretary. 


Societies marked with an as 


‘The Hounslow and District Wireless 


The Society has been very active during 
the last month, several 
and instructive lectures having been 
delivered. On Thursday, January 
Mr. Stanley Ward gave an ex t 


was provided by Messrs. 


also demonstrating an im 
wire instrument, from which very poa 
reena were obtained. Mr. Jobn A 
visited t ety on January 31st 
paea Ay ebb lecture on “ Wire- 
in Wartime,” ting some of his 


Arthur J. Myland, 219, Hanworth Road, 
Hounslow. 


Barnet and District Radio Society.’ 

The history and aims of the amateur 
radio movement in this country formed 
the subject of an Pei ‘interesting 


and the su 
societies, arriving at the year 1913, when 
he, with other enthusiasts, began the 
formation of a t society, first called 
the “ London Wireless Club, * later the 
“ Wireless Society of London,” and now 
known far and wide as e Radio 
Society of Great Britain ” During the 
war period, parent society, 
in common with local societies, had to 
suspend activities as the majority of the 
officers and members joined His Majesty's 
forces. During the war the science of 
radio and the speedy production of 


1919, the Societ 
activities, it bad backing of a ures 
body of first-class amateurs who had 
gained invaluable experience whilst 
serving with the wireless sections of the 
oroe during hostilities. In conclusion, 
Mr. Fogarty briefly outlined the future 
plans of the parent society and emphasised 
the impornace of the work which local 
societies w ing. He extended to 
the Barnet. Societ e best wishes of the 
Radio Society of eal Britain. 
It has been arranged for the members 


to visit the Barnet Telephone Exchange. 
Permission has also been secured for a 
party of ten to A vint to ie Pondan 
eA of the , and to the ies 
mitting station of ihe Marconi Com 
The Secretary would like to remin loca 
radio enthusiasts that there is still room 
in the Society for more members, and he 
waning to foe Gaus ec ates 
wishing to join me very interes 
events have been arranged for the fu ture 


mene. 
Hon. J. Nokes, Sunnyside, 
Stapylton ey 
Winia Society.’ 
On January 29th Mr. Cole lectured on 
“ Electro Magnetic Waves.” He ex- 
plained that X-rays, ligħt, beat and radio 
were identical forms of energy radiation, 
varying ga being cue to varying 
ah a interesting point arose 
ibe Auala which followed as to 
iat a receiver within a wavelength’s 
distance from the transmitter would 
operate, This point was cleared up at the 
end of the business mee held oa 
February 2nd. Mr. Holmes said that 
within a quarter wavelength distance a 
receiver would not operate. The explana- 
tion given was that unti] that distance 
from the transmitter a wave was not in 
existence as its two components (potential 
~ static and current or kinetic) were out 
of phase. Hertz had shown that these 
components were in phase at about a 
quarter of a wavelength from the trans- 
mitter and a true wave was then formed. 
Hon. Sec., S. J. Glyde, 137, oN 
Road, Bruce Grove Tottenham, N 
Golders Green Radio Society.* 
The President, Mr. Maurice Child, 
pr a lecture on ‘ The Elementary 
ciples of Reception,” to an interested 
audience on Wednesday, RLRE papot Aer cer 
His parallels c 


were much A be by the abat 
and his discourse was punctuated tA 
ready wit and bumour. Mr. 

exhibited a station tester or iier 
and offered to assist members to calibrate 


.their own meters if they cared to bring 


them along to a su uent meeting. 
The lecturer on Wednesday, Fe 

6th, was Mr. L. Bland Flagg, who dealt 

with the subject of “ Plug and Jack 

rene isd e illustrated his remarks 

E on the barca and 

aren special attention to the t vee 

of jack to use on short wavelengths, and 

for H.F. work with a view to reducing 

capacity effects. He concluded with a 

demonstration on a five-valve set built 
himself. 


by 

The Society is paying particular atten- 
tion to the annoyance of oscillation, 
and the Secretary will be glad to receive 
log reports, duly autbenticated, of this 
nuisance occurring in the district with a 
view to prompt action to secure its abate- 
ment. 


affiliated to the Radio Society of Great Britain. 


of the Hon. Sec., W. J. T. Crewe, “ The 

” II, Prince's Park Avenue, 
Golders Green, N.W.ız (Hampstead 
$792). The annual subscription is 108. 6d. 


and Catford Radio Society.” 

“ Waves and Wave Form” was the 
subject of a lecture given by Mr. Exell, 
B.Sc., on Thursday, February 8th. 

The lecturer dealt very thoroughly with 
simple harmonic, longitudinal and trans- 
versal waves in light, heat, sound and 
wireless. 

ec ye eg open to soc in the district 


interested apply to the Hon. Sec., 
C. E. Tynan, 62, gstead Road, Catford, 


Wireless of Holl and District.” 

A stimulating debate was held recently 
on the question, ‘‘Has the Advent of 
Broadcasting ies Beneficial to the 
Amateur? ” Mr. A. W. Spreckley, who 
lead for the affirmative, maintained that 
since broadcasting arrived, the enthusiasm 
of the experimenter had grown, that com- 
ponent parts of apparatus can be now 
more readily obtained locally, that 
the attitude A gy Baa ovas the 
experimenter or good, 
and finally that the field for anys out 
ex Hy has been immensely enlarged. 

í y. Strong (Vice President ) 
opposed ea said that prior to broad- 
casting, experimental licences were easy 
to obtain as compared with now. There 
was little interference in those 
days. could no longer be said 
gn i N S e eee of radiation. 

urs o e genuine experimenter 
are now limited, and the amateur trans 
mitter is badly hit. 

The discussion was afterwards thrown 
ope and many members took 

t the conclusion a vote was taken and 
uted ina oe for the affirma- 
tive (Mr. S ey). 

A visit to the ofħces of the Hull Daily 
News, to inspect the Creed machines in 
operation Bre most interesting. 

razendale, who at the moment 
is the Sale men to hold a transmitter’s 
licence, recenti ae a very informative 
chat on a C. transmitter. He laid 
parcntar stress on the absolute necessi 
of having an efficient aerial and cart 
system, and proceeded to give 
of experiments which he had 


ren 
olunteers are to read papers 
or to give short ‘talks 0 zon any topic in 
connection with wirel 
Intending members ill be welcomed. 
Hon. Sec., Nightscales, ‘* Glen 
Avon,” S A Road. 


PAETE 
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Wimbledon Radio Society.* 


A lecture on ‘ High nebciaagtd 
Currents °’ was delivered Ey Mr. C. F. 
Jones on Friday, February 1st. Doini 
differentiated between high and low 
frequency currents, the lecturer proceeded 
to explain the vagaries of the former, 
and spoke of the increase of radiation in 

portion to the increase of frequency. 
hy explanation of the “skin effect” 
was also given, and the lecturer described 
how, in line work, it is possible to send 
speech currents (high frequency) along 
a condictor and simultaneously use 
the conductor for the transmission of 
tel on. Hopean y). 

= aag Oe C. G. Stokes, 6, Worple 
Avenue, Wimbledon, S.W.19. 


Fulham and Putney Radio Society.* 

The Flewelling circuit was treated in a 
short lecture delivered by Mr. Scanlon on 
February rst. Demonstrations of different 
types of receiver were given by Messrs. 
Aland, Galton and _ Fryson, ‘excellent 
re -sults being obtained. 

Application forms for membership 
can obtained from the Hon. Sec., 


tion of a four-valve set.” The lantern 
slides, together with the explanation 
given by the lecturer, enabled the audience 
clearly to understand the way in which 
coils are manufactured with the object 
of giving low self-capacity. The lecture 
was followed by questions and answers 
between the members of the audience, 
and a discussion of a valve and crystal 
reflex circuit. 

Hon. Sec., H. T. P. Gee, 51 and 52, 
Chancery Lane, W.C.2. 


Northampton and District Amateur Radio 


At the Society’s meeting on February 
4th, the chairman announced the results 
of a series of “Megger” tests on the 
insulating properties of various materials 
used in the construction of wireless 
parts and of apparatus, such as head- 
phones, condensers and grid leaks. The 
accuracy of some of the last-named after 
several years’ use and storage was remark- 
able. A series of interesting experiments 
was afterwards performed by Mr. A J. 


Smith, who compared by means of a 
milliammeter the plate currents consumed 
by various types of valve under different 
conditions. 
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A most ee Wry inst: 1ctive 
evening was concluded bya p aariat N 
by Mr. Wigglesworth, who kindly brought 
along a three-valve set and loud-s 

Gen, Sec., A. Passmore, Burnage orks, 
Didsbury, Manchester. 


Bournville Radio Society. 


Dr. J. R. Ratcliffe gave a most en- 
joyable lecture on Tuesday, December 
iSth, concerning the arrangement of the 
Eiffel Tower Wireless Station, situated in 
Paris. The lecture was illustrated by 
lantern slides showing views of the Tower 
grounds, the beauty of which had been 
paar by placing the necessary 

uildings incidental to such wireless 
stations underground. The lecture in- 
cluded an explanation of the Holweck 
valve and pump. Dr. Ratcliffe stated 
that there is a special depot at Eiffel 
Tower where English enthusiasts can 
make written enquiries ing wireless 
telegraphy, and that such enquiries 
are earnestly invited. 

On Tuesday, January 1st, Mr. E. E. 
Wakeman demonstrated his three-valve 
receiving set (HF, D, LF), which had 
been constructed from information given 


An efficient experimental panel, belonging to Mr. Norman Harvey, of Thornton Heath. On 
substituting a variometer for the left-hand condenser and coil, WGY and KDKA have pi 
clearly heard, with an aerial 40 feet long, only 8 feet high at free endand 18 feet high at the lead-i 


B. L. Houston, 125, Hurlingham Road 
S.W.6. 


Sheffield and District Wireless Society.* 

Mr. W. Burnet lectured to the Society 
on “ Modern Wireless Problems,” on 
February 1st. He explained that the 
design of an effective receiving set is a 
matter of intelligent compromise, A 
number of circuits, exhibiting novel 
features, were discussed, and apparatus 
embodying some of these circuits was 
demonstrated at the close of the lecture. 
As always, an interesting discussion 
ensued. 

Hon. Sec., R. Jakeman, * Woodville,” 
Hope, Sheffield. 


Croydon Wireless and Physical Society. 

At the meeting of the Society held at 
the Croydon Camera Club Room, East 
Croydon, on January 14th, 1924, Mr. C. 
Creswick Atkinson, gave a_ lecture, 
illustrated by lantern slides and black- 
board sketches, on “the construction 
of duo-lateral coils as manufactured by 
the Igranic Company, and the construc- 


Hon. Sec., S. H. Barber; M.B.E., 
51, College Street, Northamptou. 


Sale and District Radio Society. 

Members of the Society have recently 
been busily engaged in the construction 
of a six-valve set which is now nearin 
completion. Would-be constructors an 
others interested in the work are warmly 
invited to join the Society. An excellent 
syllabus has been arranged, including 
rambles in the summer months. On 
January 19th the Society paid an interest- 


visit to 2 ZY. 
„ H. Fowler, - Wh.Ex., 
“a Alston,” Old Hall Road, 


Hans Social Union 
tea Zt (Radio 


A wide field was covered in a lecture 
given on February 5th, by Mr. J. Hands, 
on the subject of “ stal and Simple 
Valve Circuits.” At the conclusion of 
his remarks the lecturer was called upon to 
answer a number of questions not only 
upon the subject in hand but upon 
aerials and earth leads. 


to the Society by a former lecturer, 
Mr. Winkles, of Hall Green, who testified 
as to its selectivity. 

An enjoyable social evening was held 
on Saturday, January 12th. 

Asst. Hon. Sec., H. Wightman, Messrs. 
Cadbury - Bros., Ltd., Bournville, 

Birmingham. 


Radio Section, West Bromwich 
Engineering Society. 


At a special general meeting held on 
February 1st, a radio section of the above 
Society was ne 


The first ting of the section will 
be held on ‘Friday, Fe Aega 29th, at 
7.30 p.m., at the Techni , when 
Dr. R. Ratcliffe, Prashant of the 
B igham Wireless Club, will give a 
lecture on FL, illustrated” by lantern 
slides, 

Particulars of membership may be 
obtained from the Hon. Asst. Sec., 
H: oe reenact O 57, Birmingham Road, 
West Bromwich 
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A selection of those of general interest 


2. Not more than four questions may be~sent in at any one time. 
3. Every question should be accompanied by a postal order for 1/-, or 3/6 for ets quesitons, 


and by a coupon taken from the current issue. 


4. Alternatively, advantage may be taken of our free service by using the free coupon. This 
appears in the first issue of each month, and is valid during the current week only. 


“O.T.L.H.” (Sunbury) has a two-valve and 
crystal receiver which is not very selective, 
and asks how this circuit may be improved. 

With the present arrangement of your receiver, 
considerable damping is introduced by the crystal 
detector. We recommend that you use a valve 
detector. A valve detector will in general not 
produce the damping which is caused by a 
crystal detector, and there is the advantage that 
the valve operates as an amplifier as well as a 
rectifier, and it will be possible to use reaction. 
In the diagram (Fig. 1) a valve detector is con- 
nected after the first stage of tuned anode high 
frequency amplification, and the reaction coil is 
coupled with the tuned anode coil. A circuit of 
this sort will be found much easier to operate than 
a receiver which employs a crystal as rectifier after 
high frequency amplification. 


of 
=æ 
~ 


p-------- 


Fig. 1. “O.T.L.H” (Sunbury). 


“ W.H.S.” (Leeds) asks whether a 4-volt or a 
6-volt accumulator is best for use with ‘‘R.’’ 
type valves. 

We recommend the use of a 6-volt accumulator, 
together with adequate filament resistances. When 


a 4-volt accumulator is used, it is found that the 
actual voltage applied to the filaments of the valves 
is often as low as 3-5, owing to the voltage drop 
through the internal resistance of the accumulator 
and the wiring of the receiver. . 


“ 4.M.” (Westgate) asks what modifications 
are necessary in order to use “ D.E.R.’’ valves 
instead of ordinary ‘‘R ’’ type valves. 

When the valve is used as a detector, the grid 
leak should be connected with the positive L.T. 
lead, and when used with a plate voltage of 60 
to 80 volts in an L.F. amplifier it will be found an 
advantage to connect a single cell in the grid circuit. 
There will be no need to change the ordinary 
7 ohm filament resistances if the valves are supplied 
from a 2-volt accumulator. 


A three-valve receiver with one stage of H.F., detector and L.F. The 
reaction coil is coupled to the anode coil. 


“* J.F.A.” (Warlingham) has a two-valve L.F. 
amplifier which persists in oscillating at 
audio-frequency. The amplifier is correctly - 
wired, and all the components are of good 
quality. He has tried the use of grid cells 
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without success, and asks what other methods 
are available for preventing self-oscillation. 

Self-oscillation in the low frequency portions of 
a wireless receiver is sometimes caused by a high 
tension battery having an abnormally high internal 
resistance. The H.T. battery is common to the 
plate circuits of all the valves in the receiver, and 
any fluctuations in current due to one of the valves 
will eatablish an oscillating E.M.F. across the ends 
of the H.T. battery which will be communicated 
to the other valves. We recommend that you 
connect a large reservoir condenser of not less than 
2uF. across the H.T. battery. If necessary, 
resistances of the order of 0°5 to 1 megohm should 
be connected across the secondary windings of the 
intervalve transformers. 


CIZE IOMETER 


Fig. 2. 


“ F.W.B.” (Liverpool). 


magnifier. 


“| P.K.C.” (Leicester), wishes to use two duo- 
lateral coils mounted in a two-coil holder 
as a high frequency coupling, and asks if it 
will be necessary to tune both windings. 

If the coils are tightly coupled together, it will 
be necessary to tune only one of them. With a 
loose coupling, however, it becomes necessary to 
tune both coils, but by doing so it is possible to 
obtain a very high degree of selectivity. 


“ F.W.B.”' (Liverpool) asks for a diagram of 
a four-valve receiver (2-V-1), with switches 
to cut out the first and last valves, and to 
change from tuned anode to resistance capacity 
coupling between H.F. valves. 


The diagram is given in Fig. 2. Referring to 


+ 
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the H.F. circuits, when the switches 1 and 2 are 
to the left, the tuned anode circuits are connected 
in the plate circuits of the valves. When the 
switches are to the right, the resistances are joined 
in the plate circuits. A switch when in the left- 
hand position joins the tuner to the second valve 
and cuts out the first valve. Switch 4 is the 
reaction coil reversing switch. Switch 5 is con- 
nected to the circuits of the note magnifier, and 
when this switch is in the left-hand position the 
note magnifier is disconnected. 


“W.S.P.” (Bromley), asks whether, in view 
of the results of some of the recent transatlantic 
tests, the best receiver to use for short wave 
reception should consist of a valve detector 


it} OG 


A recewer with two stages of H.F. amplification, detector and note 
Resistance or tuned anode H.F. couplings may be used. 


with reaction followed by either onc or two 
stages of L.F. 

The success obtained without the use ot H.F. 
amplification when receiving faint signals on short 
wavelengths may be attributed to the simplification 
of the tuning adjustments, rather than tu the omis- 
sion of high frequency amplifying valves. There can 
be no hesitation in stating that provided adequate 
attention is given to the design of the H.F. coupling, 
the range of the receiver would be cons.derably 
increased by the addition of H.F. amplification. 
The failure of H.F. amplifiers on short wavelengths 
is almost always due to stray capacities in the 
valve and wiring which prevent the proper building 
up of an amplified oscillating potential acrogs the 
grid circuit of the detector valve. 
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AN INTERNATIONAL AMATEUR 
ORGANISATION P 


By THE EDITOR. 


URING the past year, and especially the last few months, amateurs 

almost all over the world have been in communication over very 

long distances. International communication between amateurs, 

unheard of a year or so ago, 1s now an everyday event, and it 
is anticipated that in a short while it will be possible to circle the globe 
with an amateur message relayed from country to country and continent 
to continent. 


It will be remembered that the American Radio Relay League ` 
organised the first transatlantic amateur tests in conjunction with The 
Wireless World and Radio Review, whilst in succeeding tests the organisation 
on this side has been done by the Radio Society of Great Britain. 


Prior to the first successful transatlantic amateur working the A.R.R.L. 
had already achieved communication over very great distances, and due 
to their organisation and numbers they have undoubtedly done more 
than any other amateur body to develop amateur activities in this direction. 
Under such circumstances, therefore, it is fitting that the A.R.R.L. should 
have taken the first step towards promoting some sort of machinery which 
will further efforts to develop international amateur working. 


Hiram Percy Maxim, President of the American Radio Relay League, 
is on his way to Europe at the time of writing, and a conference between 
him and Dr. Picrre Corret, organiser in France of the transatlantic tests, 
and members of the Inter-Societies Committee, will take place in Paris 
on March 13th. A few days later Mr. Maxim will be in London to meet 
the Radio Society of Great Britain on the same matter. 


Some interesting results should come out of these discussions, and 
amateurs will, we feel sure, await them with interest. 


It is well known that already efforts have been made to introduce 
distinguishing signals to indicate the country of origin of amateur trans- 
missions. Other matters to be arranged are definite times for relay trans- 
missions, whilst in addition an enormous amount of data of extreme _ 
scientific value can be collected by a properly organised scheme set up to 
arrange for long distance short wave transmissions. Yet a further matter 
to be discussed is whether some auxiliary language such as Esperanto 
should be adopted officially by the international amateur organisation for 
use when communicating with amateur stations in foreign countries. 


Opinions on this point are likely to differ considerably. There are 
many who consider that in view of the preponderance in numbers of the 
English-speaking amateurs, that others should be prepared to adopt the 
same language for international communications. On the other hand, 
English is a difficult language to learn, especially for those who are not of 
European origin. Esperanto, it is claimed, can be mastered in a matter 
of a few weeks. In any case, the fact that the executive of the A.R.R.L. 
has given serious consideration to the problem, and is disposed to support_ 
the adoption of an auxiliary language, ensures that the matter will have to 
be thoroughly gone into before amateurs as a body arrive at any binding 
decision. 
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AN IMPROVEMENT 
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IN FRAME AERIAL 


CONNECTIONS.* 


It is commonly assumed that ‘‘ dead-end ”’ turns in a frame aerial ld to 

inefficiency, and it is frequently the practice, when a tapped frame is 

used, to provide ‘‘ dead-end ’’ switching arrangements to cut out of circuit 

those turns of the frame not included in the tuned part of the circuit. In 

this article the conditions are discussed which will result in improved reception 
when a suitable number of dead-end turns are left connected. 


By W. B. MEDLAM and A. O. ScHwaLp, B.Sc. 


URING a series of experiments on 
frame aerials commenced by the 
authors some months ago it was 
found that the “ dead-end ” turns 
of a frame, under certain conditions, were 
directly helpful in increasing the voltage 
available for operating a valve or a crystal. 


TO 
K, RECEIVING 
CIRCUIT 


Fig. 1. Tuned frame circuit A B with “ dead-end ” 
turns BC. The potential developed across A B may 
be increased when B C has a suitable value. 


In Fig. 1, ABC represents the winding of 
a loop aerial.. The turns included between 
A and B are tuned by the variable condenser 
K,, the terminals of which are connected to 
the input terminals of the receiving circuit. 
The turns between B and C are left “ dead- 
ended.” For any given number of turns 
between A and B the voltage across the 
receiving circuit is increased continuously 
as the number of the turns between B and C 
is increased, until the portion BC of the 
winding becomes self-tuned, when the voltage 
across A B reaches its maximum valve. 

The maximum voltage attained when B C 
is self-tuned varies with the number of turns 
included between A and B, and there is a 
definite optimum number of the tuned turns 
AB. In the case of a pancake frame of 
3 ft. side and } in. spacing the best number 
of turns for 360 metres was found to be 


7 for the tuned part A B and about 22 addi- 


tional turns for the dead-ends. With this 
arrangement the voltage across a valve 


* These experiments were made at the Chelsea 
Polytechnic, with facilities provided by Dr. Lownds, 
Head of the Physics Department. 


receiving circuit was 2°3 times the greatest 
voltage obtainable with a plain untapped 
frame. ’ 

The variation of voltage (on 2 LO’s carrier) 
with dead-end tu ns for a tapping at the 
seventh turn of this particular frame is 
shown by the graph in Fig. 2. When more 
or less than 7 turns are included in the tuned 
part A B (Fig. 1) the dead-end graphs are of 
similar shape, but give lower peak values of 
voltage. The adjustment of the exact 
length of the dead-end turns for resonance 
is very critical, and it would be difficult in 
practice to operate such a frame always at 
its peak output. 

Instead of piling on dead-ends to the 
point at which they become self-tuned, an 
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Fig. 2. Curve showing the relationship between the 
potential set up across the turns of a frame aerial 
and the number of(dead.end turns in circuit. 
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equivalent improvement may be obtained 
by using a smaller number of dead ends 
tuned by a separate condenser in parallel 
with them, as shown in Fig. 3. In this 


TO 
RECEIVING 
CIRCUIT 


Fig. 3. The effect of the dead-end turns may be 
adjusted by tuning them with the condenser K, 


diagram A B represents the normal frame 
winding tuned by the condenser K, and 
B C represents the dead-end turns tuned by 
the condenser K,. In this case, keeping the 
turns A B and BC fixed, the tuning on K, 
varies with the value of K,, and there is an 
optimum setting of the two condensers. 
Owing to the complication of the double 
tuning, litt!e work was done on this arrange- 
ment, and it was soon abandoned in favour 
of that shown in Fig. 4, in which a single 
condenser K tunes the whole winding, com- 
prising the turns of A B of the normal frame 
and the additional turns BC. The per- 
formance of this last arrangement is 
illustrated by the graphs in Fig. 5, which 
show how the voltage across a particular 
receiving set varied with the number of 
turns in the section BC and AB. Each 
full line curve shows for a given number of 
curves in A B, how the voltage varies with 
the total number of turns on the frame. 


TO 
RECEIVING 
CIRCUIT 


Fig. 4. To overcome the difficulty of simultaneously 

manipulating the two condensers shown in Fig. 3, 

one condenser may be employed with a wandering 
tapping point at B. 


The number of turns in A B is indicated by 
the number against each graph. For exam- 
ple, with a frame wound with 12 turns the 
current would be 362 for a tapping at the 
third turn, 540 at the fourth turn, 553 at 
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the fifth turn, 511 at the sixth, 460 at the 
seventh, 392 at the eighth, and 200 across 
the whole of the frame. These current 
values may be converted to grid-filament 
voltages by means of the relation volts=o'or2 
current. The dotted curve is drawn through 
the maximum valves of the dull line curves. 

These curves show that for any given 
number of turns in A B there is an optimum 
number of turns in BC. Or, to put it in 
another way, there is a best tapping for a 
frame wound with any given number of 
turns. The curve marked “ plain turns,” 
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Fig. 5. These curves show how the voltage set up 

across the terminals of the receiver (A B in Fig. 4) 

varies with the number of turns made use of on the 

frame and also the total number of turns left on the 
circuit to produce a dead end. 


which appears as a limiting case when the 
additional turns are zero, shows how the 
voltage varies with the number of turns in 
the case of an ordinary untapped frame. 
There is a definite optimum between 6 and 7 
turns for 360 metres, but this optimum 
voltage is much lower than that obtainable 
with, say, the 14-turn frame tapped at the 
fifth turn, or the 16-turn frame tapped at 
the sixth turn. The curves refer to a 
3 ft. frame of pancake type. 
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An exactly similar set of graphs was 
obtained with a solenoid type of frame of the 
same external dimensions, but the voltages 
in this case were greater. In both cases the 
best tapping point remained displaced about 
four turns from the centre of the frame over 
a wide range of total turns, for the particular 
receiving circuit connected and the frame. 
The position of the best tapping point 


depends on certain capacities of the receiving ` 


circuits, and it may be asked how can one 
rapidly locate this point? The answer is 
quite simple. The best tapping point is 
that point in the frame which automatically 
assures earth potential after the receiving 
set is connected to the frame. 

The procedure for arriving at the correct 
connections to the frame is first to connect 
one end of the frame to. the grid of the first 
receiving valve, making this the only con- 
nection of the frame to the set, and tune in 
a local station by means of the condenser 
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EARTH 


Fig. 6. Equal capacüies to earth occur approximately 
at A-and B, and thus the earth potential point E will 
be near the middle of the frame. 


connected across the whole winding of the 
frame. Now tap a lead from the filament 
side of the set to various turns of the frame 
without altering the tuning. It will be found 
that for one position of the tapping lead the, 
signals will reappear stronger than before. 
The tapping lead will now be connected to 
the earth point in the frame. 

The above results are explainable from 
the following considerations. In Fig. 6 is 
shown a frame aerial AB and its tuning 
condenser K,. The frame is supposed to be 
insulated from earth, and is not connected 
to any other circuit. There will be dis- 
tributed capacities between the turns of the 
loop and earth, which capacities may be 
represented by condensers K and K, between 
the ends of the loop and earth as shown. 
Owing to these capacities a point at earth 
potential will appear in the frame winding, 
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its location depending on the relative magni» 
tudes of K and K,. Normally K and K, are 
nearly equal, so that the point E at earth 
potential will be very near the centre of 
the frame. If the end A of the frame is 
now connected in the grid circuit of a valve, 


Fig. 7. When the end A is connected to grid of the 
receiving valve extra capacity K, occurs at this point, 
moving the apparent earth potential point of the 
frame to E. 
as shown in Fig. 7, extra capacity appears 
between A and earth. This extra capacity 
is shown in Fig. 7 as a condenser K, between 
grid and filament, in series with a condenser 
K, between the filament circuit and earth. 
The resultant capacity between A and earth 
is thus increased relatively to K, causing the 
point at earth potential in the frame to 
move from the centre towards the grid, 
i.e., from E to E, It may be noted that, 
with these connections, the active voltages 
between the grid and filament of the valve 
will be less than the voltage between A and 
earth by an amount equal to the voltage 
drop on the condenser K,. Suppose now 
the valve circuit is completed by connecting 
the filament to some point in the frame other 
than E, say, to the end of B of the winding 


EARTH 


Fig. 8. The filament terminal of the receiver is here 
connected to the end B, which, although a normal 
arrangement, ìs not the most satisfactory. 


as shown in Fig. 8. In this case the high 
frequency variations at B are communicated 
to the large capacity of the whole of the 
filament circuit, including the batteries, etc., 
and attempt to produce high frequency 
potential changes~in this ¢ircuit. As only 
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a limited quantity of electricity due to the 
incoming signals is stored up in the frame 
circuit, and such a large proportion of this 
quantity is drawn away from B to the 
filament circuit, producing negligible voltage 
changes on this side, what is left to produce 


useful changes on the low capacity grid may — 


be a comparatively small proportion of the 
total quantity available. 


Fig. 9. This is the best method of connecting the 
receiver leads to the frame. E is virtually an earth 
potential point. 


If the filament of the valve is connected 
to the earth potential point E of the frame, 
as shown in Fig. 9, no high frequency energy 
flows through the filament circuit, and the 
quantity of electricity available for producing 
voltage variations on the g id is actualy 
greater than if the filament is connected to 
any other point between E and B, although 
between A and any point in this part of the 
winding the open circuit E.M.F. is probably 
greater than that between A and E. 

It might be thought that if the quantity 
of energy in the frame is increased the grid 
filament P.D. would then be greater across 
the whole frame by regenerative action. 
But the tapped frame connection shown in 
Figs. 4 and g do, even in this case, give 
stronger signals than the plain frame. 
the frame circuit on the point of oscillation 
it is almost impossib‘e to make any measure- 
ment of signal voltage. However, working 


Fig. 10. As the tapping point C moves from B to A 

a maximum galvanometer reading is obtained at 

approximately the virtual earth potential point of the 
frame. 


With. 
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under these conditions with shunted tele- 
phones in the plate circuit of a valve, the 
balance of the results was decidedly in favour 
of the tapped frame. 


Fig. 11. Frame connections for voltage measurements. 


Apart from the question of signal voltage, 
the tapped frame has two other important 
advantages. First, it is much more stable 
than a normally connected frame when used 
with a high frequency amplifier. It is 
usually possible to work with an efficient 
tuned anode, without any damping device, 
with the frame well off the oscillation point. 
Secondly, a wider range of wavelengths is 
possible with a given tuning condenser when 
using the tapped frame, as the valve capa- 
cities are not then directly in parallel with 
the tuning condenser. 

It may be mentioned that the earth tapping 
on a frame is quite independent of the 
wavelength to which the frame is tuned. 


Fig. 12. Connections for voltage determinations, 
used for the preparation of the curves shown in Fig. 5. 


A word as to the method of obtaining the | 
above results. In order to find out whether 
the tapped frame was of general application, 
its performance in connection with a number 
of different circuits has been investigated. 
Details of the method of measurement in 
three of these circuits are given below. 

In Fig. ro the tapped frame ABC is 
shown connected to a plain crystal circuit, 
a sensitive galvanometer G being connected 
in series with the crystal and telephones. 
As the telephone-tapping was moved from 


ee 
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B to A the galvanometer readings increased 
to a maximum at the earth potential point C 
and then decreased. 

A circuit used for voltage measurements 
is shown in Fig. 11, in which a valve volt- 
meter on Moullin lines is employed. The 
readings of the galvanometer G gives a 
measure of the P.D. between the grid and 
filament of the valve. The voltmeter was 
calibrated on low frequency A.C. A Marconi 
“ R” valve was used, and, in order to reduce 
the capacity to a minimum, no valve holder 
was employed, the wires to the valve being 
soldered direct on the valve pins. With this 
arrangement the best tapping was located 
very near the centre of the frame. 

The results plotted in Fig. 5 were obtained ARS f 
with the connections shown in Fig. 12. The > IES / We 254735 2 
inductance L consisted of a 2,000 ohm ear- as 4. y ba ir = ae ao 
piece. An “R?” valve was used in an ) O\Keve of & 6 6 
ebonite valve holder. Readings of the a 
galvanometer G were taken as a measure of 
the P.D. between grid and filament, and 
these readings were reduced to a voltage 
basis by comparison with the voltmeter of 
Fig. 11, the two circuits being connected in 
parallel for this purpose. It was noticed 
that there was an appreciable loss of voltage 
due to the etonite valve holder. 

A reflex circuit, which oscillated easily 
when connected across the whole frame, was 
perfectly stable when connected to the earth 
point of the frame, and the speech was 
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The control board at WGY. 


clearer. The relative signal 
strengths were estimated by 
shunting the telephones in the 
plate circuit. Signals disappeared 
with a 20 ohm shunt on the whole 
frame, but were quite clear with 
the same frame tapped at the 
earth point near the centre. 


——— 


THE CONTROL AT WGY. 


The illustrations show the 
: ; | equipment used at WGY (Schenec- 

A eg ig ae A tady) for bringing into operation 
FOCISH Cee the studio or external micro- 
See eee fh | phones. Signalling lamps between 
d ; transmitter and studio are fitted 
to the connector panel. Ampli- 


Control equipment used for outside transmissions broadcast 


from WGY. fication control is also provided. 
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ANOTHER APPLICATION OF THE 
NEON LAMP. 


A USEFUL PLATE CURRENT REGULATOR FOR D.C. MAINS. 


The use of lamps and smoothing circuits for providing suitable plate current 


voltages for D.C. supply mains is well known. 


In this article a neon lamp 


is introduced in series between the supply and the receiver for the purpose 


of limiting the current. 


It also serves as an indicator for fluctuations in 


plate current due to signals or oscillation, which produce a change in the 
brightness of the glow. 


By J. F. Payne. 


HE principle used is that of 

dropping the excess volts across a 

neon tube (or “ Osglim ” lamp), 

together with a smoothing and 
filter circuit. The unit can be made up 
_ very compactly, as shown in the photograph, 
and the actual cost did not exceed I5s. 
The values of the condensers are 3 mfd. on 
the input side and 2 mfd. on the output side. 
The chokes are of the well-known “ Fuller- 
phonė ” type. They are iron-cored, and 
have a resistance of 500 ohms. 

Two different output voltages are available, 
depending upon the way in which the lamp 
is inserted in the holder. High voltage 
(60-70 volts) is obtained when the glow is 
round the large electrode, while when the 
glow appears to be round the small electrode 
a voltage of about 50 is obtained. 

A circuit diagram is given, and it will be 
seen that the assembly of the unit is within 
the scope of the veriest novice, calling for no 
difficult constructional work. 

It is necessary when using this arrange- 
ment to either use a counterpoise system or 
put a condenser (say 2 mfd.) in series with 
the earth lead of the receiver. Even if you 
have ascertained which side of the mains is 
earthed, on no account bring either of them 
in contact with the receiving earth. More 
will be said with reference to this point later. 

It is advisable to have the neon tube in the 
live side of the mains. It will be noticed from 
the circuit diagram that ore input terminal 
is marked “live” and the other “ dead.” 
This does not indicate which is positive or 
which negative. If the negative side of the 
mains is earthed, then one can consider that 
the live output terminal is the positive one, 
but if the supply mains have a positive earth 
then the dead output terminal is positive. 
The live wire can generally be ascertained 


from the fact that all switches are in this 
lead, but methods of testing for this have 
been mentioned in this journal from time to 
time. (One can generally get a shock from 


H.T. feed apparatus for use on direct current 
supply mains. 
the live side to earth !). 
positive and negative lead one can make use 
of pole-finding paper or a glass of acidulated 
water, when gas is more freely liberated from 
the negative than the positive. 


For finding the 


m W. |. 
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With this system it has been found that 
the slight hum due to commutator ripple 
does not prove at all troublesome, even when 


The underside of the panel, showing the layout 
and method of mounting the chokes and condensers. 


using two stages of low-frequency amplifi- 
cation. For loud speaker work on broad- 
casting the system is ideal, and dry battery 
noises are eliminated. Omission of the 
series earth condenser will make the hum 
more prominent, hence the warning not to 
earth the mains. With reference to the 
advice to insert the neon tube in the live 
(or unearthed side) of the mains, it will be 
seen that with this arrangement one auto- 
matically guards against any damage being 
done in the event of accidentally earthing 
the H.T. lead. It is impossible, also, to 
burn out valve filaments by a wrong con- 
nection of the H.T. source, as the neon tube 
is rated at 5 watts, and will net pass more 


than 50 milliamperes on full load. One may 


short circuit the output terminals of the unit 
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and all that will happen is that the neon 
lamp will light to full brilliancy. 

I am sure that many who install this system 
will resolve never again to be bothered by 
H.T. batteries. Apart from its freedom 
from trouble and expense, experimenters will 
find a great deal of interest in investigating 
the behaviour of the neon tube. For 
instance, with a detector and two stages of 
L.F. amplification it is possible, with the 
telephones out of circuit, to “ sight read ” 
loud C.W. stations by the fluctuations in H.T. 
current drawn through the tube. The lamp 


NEON TUBE FULLERPHONE CHOKE 


INPUT @.c.mains)¢ 
£ 
z 

wuTPuT (TO SET) 


FULLERPHONE “HUNKE 
Circuit connections of smoothing set. 
also furnishes an indication as to whether 
the receiving circuit is oscillating or not. 

It is generally advised that when the neon 
tube is used for wireless work the balancing 
resistance should be taken out of the cap. 
In fact, the manufacturers are now supplying 
lamps in which no resistance is included. 
For the particular use mentioned here, 
however, it is found that the resistance is 
necessary. Its omission sometimes causes 
the lamp to discharge intermittently at a 
fairly low frequency, giving rise to a trouble- 
some noise in the telephones. 


STATION 2 HF. 


G. Gold and located at 
This station has worked with 


Italian 1 MT. 


O perated by Mr. W. 
Four Oaks. 
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THE THREE-ELECTRODE VALVE. 


The following notes deal with two very important quantities, ae amplification 
tactor and the internal impedance. 


By W. SYDNEY BARRELL. 


HILE the “ magnification ” of 

a valve is a function of its 

structural dimensions, yet in 

practice this factor is found 
to vary somewhat according to applied 
potentials and therefore its operating con- 
ditions. For example, the effect of filament 
temperature on the magnification factor 
is shown in Fig. 1, where the magnification 
measured at constant anode and grid 
potentials is plotted vertically. Below a 
definite filament temperature, the magnifi- 
cation is seen to fall off very rapidly, but 
it is further to be noted that the curve 
flattens out, thus indicating that no gain is 
obtained by running the filament above a 
certain brilliancy and, since a brighter 
filament means a shorter life, satisfactory 
operation and long life can be obtained by 
suitably regulating the filament current. 
The variation of magnification with anode 
volts is shown in Fig. 2, where again the 


VOLTS -——e 


FILAMENT 


Fig. 1. 


amplification is seen to rise fairly rapidly 
to a maximum value. 

If now the magnification factor is plotted 
as a function of grid potential, the anode and 


VOLTS ——~ 


ANODE 


Fig. 2. 


filament potentials remaining constant, we 
shall get a curve of the nature depicted in 
Fig. 3, from which we see that the magni- 
fication factor is constant over a limited 
range of grid voltage, but the falling off in 
the magnification value will depend upon 
the anode voltage. The higher this voltage 
the less the magnification factor will vary, 
particularly for negative grid potentials. 
That is to say, the range of constant magni- 
fication will be increased particularly for 
negative grid voltages. The noticeable drop 
for positive values of grid potential may 
probably be due to the fact that owing to 
grid current being established, the effective 


‘grid voltage is reduced, and consequently 


= 
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the magnification factor will work out too 
small. In any case the longer the operating 
range of the valve the longer the range over 
which this factor remains constant. 


GRID VOLTS ——?3=— 


Fig. 3. 


The resistance of a valve is also a function 
of the design, but in addition varies very 
considerably with the filament and anode 
potentials. Taking the resistance as a func- 
tion of plate voltage at some fixed grid 
potential, we get a curve of the nature of 
that shown in Fig. 4, from which we see 
that at low anode voltages the resistance 


ANODE RESISTANCE ———» 


ANODE VOLTS -—— 


_ Fig. 4. 
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is high, but decreases as the anode voltage 
is increased? Moreover, this decrease in 
resistance is rapid at first, after which the 
curve flattens out. 

If now we plot the impedance as a function 
of grid potential, keeping the anode and 
filament voltages constant, we get a curve 
showing that the resistance decreases to some 
minimum value and afterwards increases, 
see Fig. 5. The resistance thus undergoes 
extreme variation, and the minimum is 
given at the point of inflection on the anode 
current-grid volts characteristic. These 
impedance curves will also be moved bodily 


ANODE RESISTANCE ———= 


GRID VOLTS——e— 


Fig. 5. 


to the left by an increase in anode voltage. 
This must necessarily follow because the 
anode current-grid volts characteristics move 
to the left with increased anode volts and 
the region of minimum resistance in Iig. 5 
corresponds to the straight part of the anode 
current-grid volts curve. 

From the foregoing, then, it will be evident 
that the magnification factor and the re- 
sistance of any valve will depend not only 
upon its structure, but also the constants 
of the circuit in which it is used. Before, 
however, going into this matter it will 
perhaps be well to discuss somewhat briefly 
the effect on the magnification and resistance 
by slight dimensional changes in the valve 
itself. 

It will have been recognised that the 
magnification factor (K) and the resistance 
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(R) are extremely important factors in the 
operation of a three-electrode valve, and 
it is therefore necessary to know how these 
most important factors depend upon the 
structural dimensions of the valve. 

The magnification of a valve is. due to 
the screening effect of the grid, and therefore 
it must vary according to the number of 
turns in the grid, other factors remaining 
constant. It is to be noted, however, 
that the magnification does not increase 
in direct proportion to the number of turns, 
for if the number be doubled we find that 
the magnification is more than twice the 
original value. 

Now it must be obvious that the thicker 
the grid wire the greater the screening 
effect for any given number of grid turns, 
and therefore the magnification will vary 
directly as the diameter of the grid wire. 

Generally we may say that the nearer 
the grid is placed to the filament the greater 
will be the amplifying effect, but the further 
the anode is from the filament the higher 
the anode voltage required. This follows 
from the fact that the impedance increases 
as the distance filament to anode is increased. 

The anode impedance furthermore depends 
on the size of the electrodes, and, within 
limits, is inversely proportional to the 
area of the anode. When, however, the 
anode is a cylinder an increase in its diameter 
will increase the distance filament to anode 
in the same ratio as the area of the anode 
is increased, and a gain can only be obtained 
by an increase 1n its length. : 

Now this opens up an interesting though 
extremely complex field, and we can there- 
fore but deal with the subject in a more or 
less broad way, and merely outline how 


certain types of construction produce certain — 


results. 

In Fig. 6 we have er the anode current- 
grid volts characteristics for two different 
valves, A and B, but different only to the 
extent that A has less grid turns than B. 
In other respects the two valves are the 
same and the same anode and filament 
volts have been maintained for the two 
curves, namely 50 and 4 respectively. 
Now, first of all, we see that in the case 
of A (less turns in the grid) the anode current 
starts earlier than it does in the case of 
B, although the angle which the straight 
parts of the characteristics make with the 
base line, is the same as in the case of A. 


- 
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If, however, we were to plot anode current 
against anode voltage at some definite 
grid voltage we should find the curves for 
the two valves to vary quite considerably, 
and as a matter of fact it would be found 
that the curve for valve A would be much 
steeper than that for valve B, thus indicating 
that the former has the lower impedance. 

We are thus taught that altering the 
number of turns in the grid, other things 
remaining constant, does not materially 
alter the shape of the anode current-grid 
volts characteristics, but it does alter the . 
position of the curve on the diagram, the 


MILLIAMPS 


ANODE CURRENT 


cae 0 - 
GRID VOLTS 
Fig. 6. 


effect of less turns being to move the curve 
upwards and to the left. On the other 
hand the anode current anode volts curve 
is materially altered by altering the number 
of grid turns, the less the turns the steeper 
the curve. | 

The effect of this difference in grid turns 
can be roughly explained in the following 
diagrammatic way. 

In Fig. 7A is shown the case of the valve 
A, that is the one with the lesser number 
of turns in the grid, and is meant to represent 
a section through the valve. The bottom 
line is the filament, the dots above it a 
section through the grid wires, and the top 
thin line is the anode. Now we may look 
upon each grid wire as being the centre of 
a circle whose radius indicates the grid 
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potential either + or —, and if this potential 
be negative, the circle will represent a 
region of repulsion to the electrons leaving 
the filament ; the greater the grid potential 
the larger the radius of the circle. Now if 
we suppose the grid to be at a certain 
negative potential, in amount, as indicated 


FILAMENT 


ANODE 


EF OOOOOOO 


FILAMENT 


Figs. 7A and B. 


by the circles of Fig. 7A, we see that there 
are still spaces through which the pull 
of the anode can act, and thus a certain 
number of electrons will be drawn through 
to the anode, although, due to its opposing 
force, none will reach the grid. Furthermore, 
the anode current will still be controlled by 
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the grid because by increasing 0: decreasing 
its potential, we increase or cecrease the 
radius of our hypothetical circles, thus 
varying the space through which the anode 
pull can act. The case of th- valve with the 
larger number of turns in the grid is indicated 
by Fig. 7B, where it is seen that for the 
same grid potential as before (the circles 
being the same diameter), only very few 
electrons can get through to the anode, 
and hence the anode current will be very 
small. It is further seen that a further 
slight increase in negative grid potential 
would put up a complete barrier between 
the filament and anode through which no 
electrons could penetrate, and thus the 
anode current would be zero. Fig. 7 also 
shows that in the close grid valve, the grid 
will have a greater control over the anode 
current than in the case of the open turns, 
in that less negative grid voltage is required 


_to stop the anode current, and this means 


that the magnification factor of valve B 
is greater than that of valve A, for as we 
have already seen, the magnification factor 
is defined as that voltage which, if applied 
to the anode, produces the same change in 
anode current as does one volt on the grid, 
that is to say, it is the index of the relative 
effects on the anode current of grid and plate 
potentials. 


A neatly arranged transmitting and receiving outfit. 


The tuner and amplifying panel are standard Burnde pt 


equipment whilst the transmitting apparatus has been specially designed. A station so carefully set cut is 
convenient to manipulate, and good results are obtainable by reason of the fact that tuning adjustments and 
peculiarities are constant and can be memorised. The location is Eltham, London, S.E. 
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“ RESULTS.” 


SOME CONSIDERATIONS ON THE DESIGN OF A RECEIVER. 


By SYDNEY BURNS. 


HERE was a time when a wireless 
enthusiast’s claim to experimental- 
ist status was readily established 
providing he displayed an aptitude 
for the rapid sketching of receiving circuits 
upon the back of old envelopes, and so long 
as those diagrams did not fail to satisfy two 
fundamental requirements—the inclusion of 
as many amplifying stages as the size of the 
envelope would permit and an intricate 
and awe-inspiring schematic arrangement. 
More often than not, a query as to whether 
or no the diagram had been tried out by the 
draughtsman would have caused embarrass- 
ment to any but a wireless “ fan,” and it 
goes without saying that very many of 
these arrangements of apparatus were quite 


unsuited to moderately skilled manipulation 
—indeed, some of them were quite un- 
workable. 

In this respect there has been a noticeable 
change during the last few months, and to 
be fashionable nowadays is to express 
unbounded confidence in those circuits 
which embody unusual arrangements of 
single valve or crystal and by means of 
which it is said to be practicable—at times— 
to receive telephony over great distances 
and telegraphy from almost anywhere. 
In this class may be placed those reflex, 
dual-amplification circuits about which we 
nowadays hear so much. 

Now the level-headed fellow—surely the 
majority of wireless enthusiasts are such— 


The five-valve receiver constructed by the author. 
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will have little patience with either of these 
extremes. He has no wish to possess a 
set so elaborate that it will only func- 
tion when in more expert hands than his 
own, nor will he rest content with a receiver 
of so simple design that good reception can 
only result from a combination of circum- 
stances little short of miraculous, to say 
nothing of the possible necessity of a re- 
radiating aerial in the immediate vicinity 
of his own. What the average enthusiast 
does require, however, are uniformly good 
results— selectivity, reliability, and loud signal 
strength—-and these results must be attainable 
with a screened or partially screened aerial 
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being located within a mile of GCC (Culler- 
coats) is well placed for such work—but he - 
hopes he is not jeopardising his licence when 
he says that most of the time allotted by 
him to wireless work is spent in receiving 
British and Continental telephony. This is 
hardly likely to be an unique experience 
and it would therefore appear to be wise 
to construct a set which, whatever else it 
may be capable of doing, will receive British 
Broadcast Company's programmes satis- 
factorily. — a 

Sometimes the experimenter’s set is not 
a thing of beauty. It may be constructed 


upon the so-called “ unit ” system, which 


| 


Circuit of the author's five-valve set. Switches provide for a variely of circuit arrangements. 


since it is safe to say that seventy-five per 
cent. of the privately-owned aerial equipment 
in this country bears little resemblance to 
those designs which grace the covers of 
various wireless magazines. 

There are two faults to which the ex- 
perimenter is peculiarly susceptible—insin- 
cerity and selfishness. His work may, and 
often does, provide a never-ending store of 
intellectual entertainment, but he is in- 
sincere if, on that account, he belittles 
the enjoyment and relaxation which broad- 
cast telephony brings to him. The writer is 
experimenting with rejector circuits—and 


means it occupies unnecessary space, and 
it can seldom be put into commission 
except by its owner. Now there is pleasure 
to be derived from arranging and connecting 
the equipment under the mystified gaze 
of the uninitiated onlooker, but there are 
others to be considered, and the writer 
has often felt there is a tinge of selfishness 
in not having the set so arranged that it 
can be “‘ turned on ” by others of the house- 
hold who have been instructed in the tuning 
process. Therefore it is recommended that 
the set should be self-contained and pre- 
ferably good-looking. 
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SOME USEFUL 


A Filament Resistance. 

A new filament resistance of good design is shown 
in the accompanying photograph. It is built up 
from moulded parts and has a good clean finish. 


(Courtesy Gaston E, Marbaix.) 
Filament resistance with vernier. 


It is simple in construction, being assembled from 
a minimum number of components. 

Provision is made for attaching it to panels of 
various thicknesses, whilst a vernier is provided 
so that the resistance can be used with soft valves 
where the filament current is likely to be critical. 


(Courteiy Sterling Telephone & Electric Co., Ltd.) 
Adjustable barrel switch. 


Multi Contact Switches. 

When it is desired to alter the 
circuit arrangement of a valve 
receiving set, it is necessary to 
use a switch having a large number 
of contacts, and care must be 
taken to ensure that no losses 
occur owing to the manner in which the leads are 
brought together. 

The barrel type of switch is probably the most 
useful for the purpose, for it is possible to adapt 
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COMPONENTS. 


its operation according to the purpose for which 
it is required. 

It is possible, for instance, to remove the screws 
which operate the switch blades and insert them 
so that various combinations of contacts are 
provided. 


Condenser or Variometer Dial. 

Ebonite and metal dials are quite familiar to us 
for the adjustment of condensers and variometers, 
though these have, of course, a dull appearance 
when compared with the one shown, which has a 
white ivorine scale. 


(Courtesy Gaston E. Marbaix.) 
White ivorine scale. 


It has a very good appearance when mounted 
on an ebonite panel, and the engraving is easier 
to read than when in the more usual form of white 
figures on a black ebonite ground. 

This dial has a hard shiny surface and retains 
its clean white surface. 


Variable Grid Leak. 

The design of a variable grid leak presents many 
difficulties. A leak must to some extent be capable 
of calibration and remain of constant resistance 
value in operation. From the section it can be 
seen that a brass stem advances into an enlarged 
portion of the ebonite tube. The hollow in the 
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pd Bretwood.) 
Section of variable grid lea 
tube contains a plastic EA PESA resistance 
material and the area of contact is increased as 
the stem is screwed home. 
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A UNIVERSAL RECEIVER. 


The three-valve receiver is the best of sets for experimental reception. 

In this short article an experimenter describes the instrument which he 

has evolved after several years’ work with various three-valve arrangements. 

The tuning unit is dealt with below and the valve equipment will be 
described in a subsequent issue. 


By S. J. HEx. 


ANY amateurs wish to build a 
really useful and. efficient re- 
ceiver for general reception, and 
it is the intention of the writer 
to give in this article a few tips on the 
construction of 
such a set. 
The set herein 
described is a 
three-valve re- 
ceiver, embody- 
ing one H.F. 
amplifier, valve 
detector and 
one L.F. ampli- 
fier. This com- 
bination is con- En | ®© 
sidered ideal ) 
for the experi- 
menter on ac- 
count of the 
simple way in 
which one high 
frequency valve 
can be efficient- 
ly operated. 
The tuner 
and amplifier 
are built as 
separate units 
and are con- 
tained in Mark 
ITI boxes which 
were obtained 
cheaply ex dis- 
posal board. 
Loose coupled 
tuning is util- 
ised up to 1,800 
metres and an 
ordinary single circuit on wavelengths above 
this up to 30,000 metres. The two cylindrical 
ebonite coils seen in the centre of the underside 
of the tuner panel are the short wave aerial 
tuning inductance and closed circuit induc- 
tance respectively. The aerial inductance 


A SL _— ~ 
x i 


The tuner unit. 


is 2} ins. diameter and is wound with No. 24 
double silk-covered wire. Tappings are 
taken off at the 25th, 35th, 45th, 55th, 70th, 
goth, 115th, 1z7oth, and 200th turns. This 
coil is tuned by a o‘oor mfd. condenser 
which can be 
connected 
either in series 
or parallel by 
means of the 
small switch 
shown between: 
the two con- 
densers. This. 
switch is a con- 
verted Dewar 
type. The thin: 
blades WETE: 
taken out and 
the back cut off 


© & 


at the base. 
Two angle 
pieces were 
fitted and four 
“U?” ` shaped 
contacts sol- 
dered to 4 B.A. 
screws which 
are then 
screwed into 
the ebonite 
base. This 


makes an eff- 
cient and inex- 
pensive switch 
suitable for all 
radio frequency 


work.* The 
closed circuit 
consists of a 


former 3} ins. in diameter: wound with 
No. 24 D.S.C., tappings being taken off 
at the 2oth, 30th, goth, 47th, 55th, 

* See The Wireless World and Radio Review, 


p. 200, May 19th, 1923, for further details of this 
switch, by E. E. Bramall. 


B 
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View of the underside of the tuner. The change-over switch, built from a Dewar switch 
movement, seen near the front edge, is of particular interest. It is easily made up, takes 
very little space, and is useful for switching H.F. circuits. 
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Circuit diagram of connections showing 
the action of the switches for changing | 
over from short to long wave tuning. 


Connections of tuner unit. C and D, front and back connections | 
of moving reaction coil holder. E and F, front and back con- 
nections of fixed coil holder. G and H represent respectively the 
start of closed circuit inductance and start of aerial tuning 
inductance. 
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65th, 80th, rroth, 145th and _ 170th 
turns. This coil is tuned by a 0°0005 mfd. 
condenser placed in parallel. The tappings 
are connected to the switch studs by means 
of Litzendraht wire which by reason of its 


An adapted ‘* Dewar ”’ switch for 

use in high frequency circuits. 

Another arm with pair of contacts 
is fitted on the near side. 


flexibility is very durable. Some little 
trouble may be experienced in soldering 
this wire but if each strand be carefully 
cleaned and a short piece of say No. 38 wire 
wound round the bunch, the soldering 
operation becomes simple, using a trace of 
‘“ Fluxite ” and a not over-heated iron. 
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. The secondary coil slides over the primary 
on two glass or brass rods which are sup- 
ported by ebonite pillars at one end and a 
piece of wood at the other, and the coupling is 
controlled by the knob seen in centre of 
the panel.. The knob actuates an arm to 
the end of which is attached a link piece. 
The latter is connected to the end of the 
secondary coil and pulls the coil backwards 
and forwards on the rods and so provides 
the necessary change in the degree of 
coupling. To enable the secondary coil to 
slide along the rods, suitable guide pins are 
necessary and these were made by fitting a 
pair of 5 B.A. screws at each end of the 
former and spacing them about 1/16 in. 
more than the diameter of the rods. 

Changing over to long waves arranges a 
coil holder in circuit and completely dis- 
connects the short wave inductances and 
closed circuit condenser. The same aerial 
condenser however remains and by which 
the long wave plug-in coils are tuned. The 
connections for this switch can be easily 
followed out in the circuit diagram. Reaction 
for long waves may be obtained by plugging 
suitable coils in the holder seen to the 
right of the aerial coil holder. This is 
pivotted and rotates through 180 degs. to 
give the necessary coupling. An alternative 
method of generation is adopted in the 
amplifier and will be described later. 


(To be concluded.) 
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The transmitting and receiving apparatus at 2 JP, operated by Mr. M. C. Ellison_and 
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- Å —_ -. 


located in Yorkshire. 
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As the result of a vote, the York Education 
Committee has ruled out a scheme permitting 
schools to install wireless sets for educational! 
purposes. It is consoling to note that_the majority 
against consisted only of one. . 

* G + 8 

With the prospect of a relay broadcasting station 
at an early date, wireless licences are being issued 
in Edinburgh at the rate of over a hundred a week. 

+ + * _ + 


The Irish Dail has accepted the interim report of 
the Committee on Broadcasting in the Irish Free 
State. The report advocates vigorous national 


control of the new service. e 
> * ” 


Another Transmitting Record ? 

An amateur transmission over 9,000 miles is 
claimed in a letter received by Mr. S. K. Lewer 
(6 LJ) from American 1 SN, who states that his 
signals have been heard by Z4 AA, in New Zealand. 
1 SN employed four 5-watt valves. 


Low Wavelength Amateur Transmissions. 
An opportunity of receiving signals on between 

40 and 50 metres is afforded by French 8 EB, 

owned by M. Aimé Clayeux, of Moulins (Allier). 


A series of tests on the above wavelength has been 
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arranged by 8 EB, the times of transmission being 
as follows :—Wednesdays, 8 to 8.15 p.m.; Satur- 
days, 7 to 7.15 p.m., 8 to 8.15 p.m., 10 to 10.15 p.m. 
Reports of reception of these signals by British 


- amateurs will be welcomed and may be addressed 


to M. Clayeux, c/o the office of this Journal. 


Proposed High-Power Broadcasting Station. 

We understand that the B.B.C. contemplates 
the erection of a high-power broadcasting station 
in the vicinity of London, to operate on a wave- 
length of 1,600 metres. Preliminary experiments 
are to be conducted at Chelmsford. 

It is understood that the object of the projected 
station would be to cover all areas in the country 
now inadequately served. 

Permission has been granted by the Postmaster- 
General for the establishment of such a station 
for experimental purposes only, and before a 
permanent licence were issued the Government 
would require to be satisfied that no interference 
would take place with the official services. 


New Relay Stations. 

The B.B.C. announces the following call signs 
for new relay stations to be erected in the near 
future :—Plymouth, 5 PY; Edinburgh, 2 EH; 
Leeds, 2LS; Liverpool, 6LV; and Hull, 2HU. 


This somewhat uninspiring view depicts the site of the Plymouth relay broadcasting station, now in course of 


erection. 


The two disused smoke stacks, which are situated at the highest part of the town, will form 


excellent ‘‘ masts.” 
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Transatlantic Reception on 100 Metres. 

An interesting log of his activities in the early 
hours of February 10th has been forwarded to us 
by Mr. E. J. Pearcey (2 JU), of Fulham, who 
employed a two-valve receiver (U-v-1), and confined 
himself to reception on 100 to 120 metres wave- 
length. We append extracts from the log. 


3.40 a.m. NKF (pure C.W.) wkg. 8 XBH 
on 112 metres. 8 XBH replied. 
Strength good in both cases. 

3.45 a.m. 1 XAR wkg. G 5 KO. Good strength. 

3.50 a.m. 1 AJA clg. CQ. Rather weak. 

40 am. 8 XAP wkg. G2 KF. 

4.24.a.m. 1 XAR heterodyned 9 XW. 9 XW 
called 8 XK, announcing special test. 

4.30 a.m. C2 BG cig. CQ. Good strength. 

4.45a.m. U3 EH wkg. PCII, announcing he 
was Harry Densham, Collingswood, 
N.J. , 

4.51am. U3OT wkg. N PA9. 

5.22am. U3OT wkg. G2OD, saying he 
was using 200 watts input; antenna 
current 24 amps. 

5.33 a.m. U1 XAR wkg. N PCTT. 

6.7 am. U1 XM clg. F-8AB. Fair strength. 


While pressure on our space precludes the in- 
sertion of Mr. Pearcey’s log in full, the above affords 
an excellent indication of what is being done 
nightly by amafeur transmitters who are quite 
ready to sacrifice sleep in order to “get across.” 


Luxembourg 1 JW. 

That 1 JW has been very active of late is proved 
by the large number of reports we have received 
concerning his transmissions. The owner ie Mr. 
Jean Wolff, of 67, Avenue Baumbusch, B.7. 
Luxembourg. Many readers also report reception 
of signals from the station of the Radio Club of 
Luxembourg, also an active transmitter. 


A San Francisco Amateur. 

9 AN, near San Francisco, California, has recently 
been heard by Mr. F. R. W. Stratford, of Dover- 
court, Essex, and our correspondent asks whether 
any other British amateur has been similarly 
successful. It may be remembered that 9 AN 
was the most distant station to be heard during 
the Transatlantic Tests of 1922. 


Radio Stations for Greenland. 

The Dansk Radio Company has been given a 
contract for the erection of four commercial wireless 
stations in Greenland. Three of these stations 
will operate on C.W., the fourth being equipped 
with a spark transmitter for local traffic. In 
addition one transmitter is to be capable of com- 
municating with Iceland, or, under favourable 
conditions, with the Faroe Islands and Europe. 


A Burglary. 

Messrs. Hambling, Clapp & Co., Ltd., of 11, 
‘Agar Street, Strand. London, W.C.2, regret that 
owing to a recent burglary on their prefnises, 
some delay has taken place in the execution of 
orders. Every effort is being made, however. 
to meet customers’ requirements as early as possible. 


Wantei—Reports of Reception. 

l Reports on their transmissions are welcomed by the following : 
5 , C. Bedford, Turton Hall, Gildersome, near Leeds. 

A. E. "Turville, 108, Abingdon Street, Northampton. 2 XG would 
also be glad to get into communication with any transmitting or 
receiving amateur who would be willing to co-operate in tests on 
130-200 metres. The power used is 10 watts. 
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Broadcasting. 


PROGRAMMES ARE BROADCAST 
FOLLOWING EUROPEAN STATIONS :— 
i GREAT BRITAIN. 
ABERDEEN 2 BD, 495 metres; BIRMINGHAM SIT oO 
metres; GLASGOW 5 SC, 420 metres ; NEWCASTLE TLE 3 N 
od metres; BOURNEMOUTH 6 BM, 355 metres ; MAR CHESTER 

ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
53 metres ; (Relay from 210), 303 metres. 

fonday :, Wednesdays, and Fridays, 1 p.m. to 2 p.m. (2 LO 
only) Regular daily programmes, 3.30 to 4.30 p.m, 5 to 
10.30 p.m. Sundays, 3 to 5 p.m., 8.30 to 10.30 p.m. 


- FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.50 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time Signal and Weather Forecast; 12.0 noon, Live- 
stock prices; 3.40 p.m. (Saturday excepted); Financial report, 
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m., 
Concert or Address ; 7 p.m., Weather Forecast ; 7.20 p.m. (Sunday) 
Concert and Address; 10.10 p.m., General Weather Forecast. 

PARIS (Compagnie Francaise de Radiophonie Emissions 
“ Radiola ’’), SPR, 1.780 metres. Dailv, 12.30 p.m., Cotton Oil 
and Caf: Prices, News, Concert; 1.45 p.m., First Bourse Report ; 
4.30 p.m., Bourse Closing Prices; 4.45 p.m., Concert; 5.45 p.m., 
News and Racing Results; 8.30 to g p.m., News; 9 p.m., 
Concert; ro p.m. to 10.45 p.m.. Radio Dance Music. 

ECOLE SUPERIEURE des Postes et Télégraphes, 450 metres. 
9 p.m, (Sunday, Wednesday, Thursday, Friday and Saturday), 
Talk on Literature. Dramatic and Musical Selections, 8.15 p.m 
to 9.25 p.m. (Tuesday), Morse Practice, Enghsh Lesson, Lecture and 
Concert. 

LYONS, YN, 3,100 metres. Daily, ais a.m. to 10.15 a.m., 
Gramophone Records. 

NICE, 460 metres. 


Concert and News. 


II a.m., 5 p.m. to 6 p.m., 9 p.m. to 10 p.m. 


BELG 

BRUSSELS, BAV, 1,100 metres. At Iı p.m. and 5.30 p.m., 
Meteorological Forecast ; =H. p.m. (Tuesday), Concert. 
BRUS 


SELS (‘‘ Radio trique °), 410 metres. Daily, 5 to 
6 p.m., 8.30 p.m. to 9.30 p.m., Concert. 
HOLLAND. 


THE HAGUE, PCGG. 1,070 metres. 3 to 5 p.m. (Sunday), 
8.40 to 10.40 pr (Monday and Thursday), Concerts. 
THE HAG (Heussen Laboratory), PCUU, 1,050 metres. 
9.40 to 10.40 a.m. (Sunday), Concert ; 8.40 to 9.40 p.m., Concert ; 
7.45 to Ape Thursday), Concert. 
THE G (Velthuisen), PCKK, 
Spd le Friday), Concert. 
UM, 1,050 metres. 
cert and News. 


1,050 - metres, 8.40 to 


8.10 to 10.10 p.m. (Sunday), Con- 


IJMUIDEN TN; POMM, 1,050 metres. Saturday, 
8.10 to 9.49 p.m ncert 
AMSTERDAM, PA 5, 1,050 metres (Irregular). 7.40 to 9.10 
p.m., Concert. 


AMSTERDAM (Vas Dias), PCFF. 2,200 metres, 8 a.m. and 
4 p-m., Share Market Report, Exchange Rates and News. 


DENMARK. 
LYNGBY, OXE, 2,400 metres. 7.30 to 8.45 p.m., Concert 
(Sunday excepted). 
GERMANY. 
terhausen), L.P., 4,00) metres. (Sunday), 
19 to 1r a.m., Music and Lecture; 2,700 metres, rr a.m. to 12 noon, 
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and 
5 ; 11.30 a.m. to 12.30 p.m., Music and Speech ; 4 to 4.39 p.m., 
ews. 


EBERSWALDE, 2,930 metres. Daily, r2 to 1 p.m., Address 
and Concert; 7 to 8.30 p.m., Address and Concert; (Thursday 
and Saturday), 7 to 8 p.m., Concert. 

BERLIN (Vox Haus), 400 metres. 8 tog p.m. Concert. 


CZECHO-SLOVAKEIA. 

PRAGUE, PRG, 1.800 metres. 7 a.m., I1 a.m. and 3 p.m., 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m., 
and 9 p.m., Concert. 

KBEL (near Prague), 1,000 metres. Daily, 6,20 p.m, Concert, 
Meteorological Report and News. : 


SWITZERLAND. 
GENEVA, HB 1 ‘Radio Club de Genève). Temporarily suspended. 
LAUSANNE, HB 2, 1,100 metres (Monday and Wednesday), 
4 p.m., Concert; 1,000 metres (Friday and Saturday), Concert. 


SPAIN. 
MADRID, 1,650, 2 200 metres (Irregular). 12 to 1 pm., Tests. 
MAD I, 400 to 702 metres. 4 to 5 p.m., Tests. 


ITALY. 
ROME, ICD, 3,200 metres. Weekdays rr a.m. Gramophone 


Records. 
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Radio and Esperanto. 


An extension in the use of Esperanto in connection 
with broadcasting has been a significant feature of 
the last few months. Quite recently addresses 


Esperanto talk was given at the Prague broad- 


in Esperanto have been broadcast from the B.B.C. 


stations in London, Birmingham, Newcastle and 
Aberdeen, and on January 3lst half-an-hour’s 
programme in Esperanto was transmitted from the 
Bournemouth station. On the same evening an 


casting station by Prof. A. Pitlik. Numerous 
lectures and concerts in this international language 
have recently been broadcast from Moscow. 


Transmitting Achievements in Holland. 
Mr. H. J. Jesse, Junr., of Leiden, Holland, 

claims to have worked with 15 American and two 

Canadian amateurs, in addition to 88 Europeans. 


The Radio Society of Great Britain. 


TRANSMITTER AND RELAY SECTION. 


Calibration Waves from 6 XX. 


The calibration waves recently transmitted from 6 XX were sent, as arranged, every night except one. 
The signals of diminishing strength which it was proposed to send out were, however, not transmitted. 


It was found difficult to alter the strength of the signals in the manner desired with the apparatus at 


present installed at 6 XX. 


The Franco-British Tests on 200 Metres. 
The following is a continuation of the list in our last issue detailing the French reception of the British 
amateur transmissions during November and December last. 


Boulogne, Lyon, Orleans, Parc 
Saint-Maur, Reims. 

Lyon. l 

Boulogne, Lyon, Orleans, Paris, 
Reims. 

Parc Saint-Maur. 

Boulogne, Lyon, Moulins, Orleans, 
Parc Saint-Maur, Reims. 

Moulins. i 


Reims. 
Boulogne, Lyon, Paris, Thibie. 
Alger. 
Le Bourget.. 
Boulogne, Moulins, Paris, Reims. 
Boulogne, Paris, Reims. 
Parc Saint-Maur. 
Boulogne. 
Le Bourget. 
Boulogne. Orleans, Thibie. 
yon. 
Le Bourget. 
Lyon. 
Lyon. 
Boulogne, Le Bourget, Orleans, 
Parc Saint-Maur, Paris, Reims, 
Thibie. 
Reims. 
Boulogne, Moulins, Orleans, Reims. 
Le Bourget. 
Lyon. 
Alger, Le Bourget, Orleans, Paris, 
Reims. 
Alger, Boulogne, Parc Saint-Maur. 
Paris. 
Thibie. 
Le Bourget. 
Lyon, Reims. 
Boulogne, Lvon, Moulins, Orleans, 
Pare Saint-Maur, Paris, Reims. 
Moulins, Orleans, Pare Saint-Maur, 


RENEE HEB 


Reims. 

Parc Saint-Maur. 
Orleans, Reims, Thibie. 
Paris. , 

Reims. 

Orleans. 


December 5th. 
Reims. 
Orleans, Reims. 
Alger, Le Bourget, Moulins, Paris. 
Reims. 
Parc Saint-Maur. 
Le Bourget, Moulins, Paris. 
Pare Saint-Maur, Paris. 


Suz 399 gesvs g RSRSss SCRE 


2RS Alger, Moulins, Reims. 

2 VO Thibie. 

2 VU Moulins. 

2 WE Moulins. 

2 WJ Le Bourget, Moulins, Orleans, 
Reims, Thibie. : 

2 ZF Parc Saint Maur. 

5 DN Le Bourget, Moulins, Orleans, Parc 
Saint-Maur, Paris, Reims, Thibie. 

§ GJ Moulins, Orleans. 

6 KD - Arcachon. 

Alger, Pare Saint-Maur, Paris. 

Le Bourget. 

Orleans. 

Paris. 

1e bei 


Reims. 

Arcachon, Moulins, Orleans, Parc 
Saint-Maur, Paris, Reims. 
Pan 


aris. 
Orleans, Pare Saint-Maur, Paris, 
Reims, Thibie. 
Paris, Reims, Thibie. 
Le Bourget. 


Oa ARA AA ARRANA 


December 7th. 
Parc Saint-Maur, Paris. 
Parc Saint-Maur, Paris, Reims. 
Paris. 
Parc Saint-Maur. 


aris. 
Le Bourget, Parc Saint-Maur, Paris. 
Arcachon. 
Le Bourget, Parc Saint-Maur, 
Reims. 
Le Bourget. 
Le Bouget. 
Arcachon. 
Le Bourget. 
Paris 
Alger. 
Reims. 
Alger, Arcachon, Reims: 
Arcachon, Reims. 
Alger, Arcachon, Parc Saint-Maur 
Paris, Reims. 
Parc Saint-Maur. 
Paris. 


RA AAA AG 8852 89 86d 06 co 


Paris, Reims, Thibie. 
Le Bourget. 
Reims, Thibie. 


OX Bq Rd SRSSSBRERR SSERSBEQ SN ASS RR SeaRaRae 


tow wow 


2LZ Alger. 
2 NN Paris. 
20D Paris. 
2 UG Reims. 
RA Reims. @ 
2w Le Pouget; Orleans, Paris, Reims, 
ibie. . 
5 CH Le Bourget. 
5 CM Le Bourget. 
5 C8 Le Bourget. 
5 DB Paris. 
5 DM Orleans, Reims. - 
5 DO Le Bourget 
5 DX Le Bourget 
5 DN Le Bourget 
5 FS Le Bourget. 
5GJ Alger, Le Bourget, Orleans, Reims, 
Thibie. 
6 KD Arcachon, Orleans. 
56 KO Arcachon, Le Bourget, Orleans, 
Paris, Reits, bie 
50ON Paris. 
6QV Alger, Le Bourget, Orleans, Paris, 
Reims, Thibie. 
68H Le Bourget. 
6 8Z Reims. 
5 YI Orleans, Pare Saint-Maur, Paris, 
Rcims, Tbibie. 
6 YM Paris. 
6 AH Orleans 
6 EA Reims. 
Undated Receptions. 
Conerre.— CP, 2 NM, 2 OL, 8 YQ, 2 
2CW, 2IN, 2DR, 20D, 2J0, SOF, 
2 JF, oo 2TF, 2 oak om 
2 2 MY, - 2 WJ, 2 25, 
2 2 NA. 5PU, 5KO, SDH, 582, 
5 MO, SYI, 5BV, 5 F9, 5 5 NN, 
5 PS, 5 BU, 5 QV, 58L 5GJ, 5 
Marseille (stations received before and 
during the Tests).—2 OD, 28Z, 2 KP, 
2 XR, 2 UF, 2 6 NI, sog 2 NM, 
2 FN, 5PU, 203, 2JF, 20 5 BV, 
2 WG, 5FS, 2CN, 2V8, 2 FQ. 
Thiais (stations heard communicating 
2 BX, 20W. 2DD, SDF, 2DR SED, 
2 ED, 
2 FO, 2 HH, ore, 2IN, 2JF, 230, 
2 KF, 2 KJ ae ee rt 2 MM, 
2 NB, 2NM, 2NR, 2NT, 20D, 2PC 
2 2 UA, 2 VA, 2 VO, 2V8S, 2 WJ, 
eh 2 ZG, ree 5 BY, TR 5 DE, 
5DO, 5FQ, 5QJ, SHA, SH SIZ, 
a -_ aay 6S ET, 5 KZ, 50, 
5 5 6 g” 58L 58Z, 5V8, 
5 WE, 5 WX, 5 Yi, 5 YM. 


. of the frame. 


FEBRUARY 27, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 


689 


AN INSTRUMENT FRAME. 


ON BUILDING A FRAMEWORK TO REPLACE THE USUAL WOODEN BOX. 
By F. H. HAYNES. 


HE idea of supporting instrument 
panels on a framework of angle 
metal is not a new one, though 
it has not become standard prac- 


tice in this country. Large transmitters, 


as with other large electrical gear, are usually 
built into. metal framework, and this form 
of construction is equally useful when 
the building of an 

elaborate receiver is 

undertaken. It is not, - 
perhaps, warranted 

in the case of a single 

valve or crystal set, 

but where a number. 
of valves are to be 

made use of and a 

variety of tuning and 

amplifying apparatus 

is to be housed the 

frame is to be re- 

commended. 

A frame built of 
angle metal is no 
more difficult to 
construct than a well- 
finished wooden box, 
and makes a much 
more substantial and 
durable job. If desir- 
ed, component parts 
can be supported on 
platforms within the 
frame, although with 
small receiving in- 
struments it is advis- 
able to ‘adhere to the 
usual practice in 
which all apparatus is completely carried by 
the front panel. 

The accompanying illustration shows a 
frame composed of angle brass, and used 
to enclose a four-valve full-range receiver. 
It measures I0 ins. in width by 15 ins. in 
height, and is 8 ins. deep. The valves and 
entire component parts are totally enclosed 
and the operating dials appear on the front 
panel, which is attached to the outer face 
The angle brass used is 


A frame constructed from angle brass. 
face carries the ebonite panel. 


4 in. wide on its outer faces, and is about 
4in. in thickness. It is hard rolled metal, 
and bright and clean with sharp edges 
when purchased. The total cost of the brass 
used for the frame shown did not exceed 
five shillings. 
In building the frame, the front and back 
rectangles, which are identical, are made 
up first. The corners 
are carefully mitred 
and held together by 
-corner brackets sawn 
from the same angle 
brass used for the 
frame andeach about 
Zin. in length. These 
are fitted tightly into 
the corners, and held 
by No. 5 B.A. screws 
by making clearance 
- holes through the 
corner brackets and 
tapping screw holes 
into the sides of the 
frame. Every care 
must be taken to 
ensure that the 
corners are fitted 
together closely and 
rigidly and that the 
sides are precisely at 
right angles. The two 
rectangles thus made 
have short projecting 
corner pieces which 
face inwards and 
these are used for 
attaching square- 
ended pieces of angle metal which represent 
the depth of the frame. Four countersunk 
screws in each cross piece secure the whole 
frame together. The screw heads are, this 
time, on the outside, being tapped into the 
corner pieces, and in order that the heads 
may not show afterwards it is advisable 
to leave them slightly raised. With every- 
thing screwed securely together and the 
frame pressed carefully into shape, the corners 
in turn are treated with killed salts (zinc 


—_—— —_— —- - — 


The front 
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chloride), heated in the Bunsen flame and 
hard solder freely melted in. Excess can 
be shaken or wiped off with a cloth dipped 
in soldering solution, though it is necessary 
to see that the solder runs completely 
into the crevices of the corners and around 
the screws. The heads and projecting por- 
tions of the screws on the outer faces can 
be filed away with the excess of solder, and 
the brass work cleaned up with emery or 
carborundum cloth. 

A good finish can be obtained by painting 
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the frame with “dead black,” which is 
a solution used for blacking camera fittings, 
and in which the solvent is amyl acetate. 
Alternatively, it may be passed for bronz- 
ing to a firm handling this style of 
work. 

If corner pieces were available with recessed 
ends to carry the strip angle metal, the 
building of these frames+to any dimensions 
would be rendered very simple, as it would 
only be necessary to saw off lengths of 


angle metal and square up the ends. 


INVENTIONS AND NOVEL IDEAS. 


Valves. . 

A step in the evasion of an electric 
discharge device having a filament coated 
with alkaline earth oxides consists in 
establishing a space discharge between the 
filament and other electrodes of the device 
in an atmosphere of carbon monoxide 
sufficient to fill the bulb with a blue haze, 
after which the carbon monoxide is removed 


oxides, and a grid 12, and anode 13, are 
connected by means of a tube 14, with a 
pumping apparatus. A battery 15, supplies 
the filament heating current, and a battery 
16 establishes a voltage between the filament 
and the grid and anode. The pumping 
apparatus consists of a boiler 17, containing 
mercury, which is heated by means of the 
resistance element 18, to which current is 


Fig. 1. 


and the evacuation of the device completed. 
It is said that the process described below* 
increases the emissivity of a filament coated 
with alkaline earth oxides. 

Referring to Fig. 1, a valve 10, having 
a filament II, coated with alkaline earth 


* British Patent No. 207,161, 


by the Western 
Electric Co., Ltd. 


supplied from a battery 19. A conduit 
20 leads from the boiler 17, and terminates 
in a nozzle 21, which directs a stream of 
mercury vapour toward the air-cooled con- 
denser bulb 22, which is connected. by the 
conduit 23 to an oil pump 24. By means 
of this apparatus the bulb may be exhausted 
in the well-known-manner. 


FEBRUARY 27, 


In order to supply carbon monoxide to the 
valve 10, a conduit 26, leads to a vessel 
27, through the liquid air trap 28. In the 
vessel 27 is provided a supply of sodium 


formate, and a gas flame 31 is provided: 


for heating the vessel. 

After the gas has been removed from the 
valve I0, the tap 29 is opened, and carbon 
monoxide is led through the liquid air trap 
to the valve 10. The liquid air trap serves 
to prevent any water vapour or carbon 
dioxide which may be generated, from 
reaching the valve 10. A space discharge 
is now established between the filament 


and anode and grid, and the carbon monoxide © 


is maintained at a sufficient density to keep 
the valve filled with a blue haze from the 
-discharge between the electrodes. After a 
time the tap 29 is closed, and the valve 
‘ exhausted. It is claimed that one half hour’s 
treatment as outlined above has been found 
to materially increase the activity of a coated 
filament. 


Improvements in Valve Circuits. 


In order to secure faithful reproduction of 

a it is frequently necessary to apply a 
ative voltage to the grid of a valve. 

eferring to Fig. 2, a resistance D is 


connected between the negative terminal of 


the anode battery and the filament.* The 
anode current therefore passes through the 
resistance, and there is a voltage drop 


Fig. 2. 


across it. Therefore if the return wires of 
the grid circuits are connected to points on 
the resistance, the grids have a negative 
potential with respect to the filament. The 
resistance is shunted by a condenser F, whose 
impedance for the frequency at which the 
amplifier works is small in comparison with 
that of the resistance. 


* British Patent 209,184, by P. W. Willans. 
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Valve Amplifiers. 


An interesting valve amplifier is described 
by Gesellschaft für Drahtlose Telegraphie,* 
and the principle will be understood by 
referring to Fig. 3. Valve B is connected to 
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Fig. 3. 


the grid circuit of valve C. The incoming 
signals are applied by the transformer A to 
the grid-filament circuit of valve B, the 
filament of which is joined to the grid of 
valve C, while its anode is connected through 
the anode battery to the filament of valve C. 
The anode circuit of valve C is completed 
through the primary winding of transformer E 
and the battery F. 

The incoming oscillations cause variations 
of potential on the grid of the valve B, 
whose resistance therefore varies, and there- 
fore the voltage supplied by the battery D 
to the grid of valve C varies in rhythm with 
the oscillations. 

The principle may be applied as shown in 
Fig. 4, where the two main valves are coupled 
back to back, and two control valves, the 
filament of each being connected directly to 
the grid of one of the main valves, while 


qe 


pe 


Fig. 4. 


their anodes are both connected to a source 
of current which is connected to the filaments 
of the main valves. W.J. 


= * British Patent 189,112. 


692 THE WIRELESS WORLD AND RADIO REVIEW 


FEBRUARY 27, 1924 


CORRESPONDENCE. 


Transmitting Records. 
To the Editor of THE WrrRELEss WORLD AND 
Rapiro REvIEw. 

S1r,—I was very pleased to note in your columns 
of to-day that our brother brass pounder, 6 KO 
claims a record in DX working, and I would 
like to be one of the first to congratulate him 
through your columns. ; 

At the same time I would like to be so bold as 
to state that the Committee of the Radio Trans- 
mitters’ Society holds the record up to date for 
Transatlantic two-way working, one member 
(2 OD) having worked 19 Canadians and Americans, 
whilst two others (2 KF and 2 SH) have worked 
14 and 10 respectively, and I myself have worked 
seven. 

The furthest I have worked are 3 AU and 3 YO, 
the latter being Lafayette University, Pennsy!- 
vania, but I believe one member at least has worked 
two ninth district amateurs and one eighth. 

GERALD MARCUSE (2 MN). 
Radio Transmitters’ Society. 
Caterham, Surrey. 


Low Capacity Inductance Coils. 
To the Editor of THE WIRELESS WORLD AND 
Rapiro REVIEW. 

Sır.—I was very interested in the article by 
F. H. Haynes in the issue of February 13th, on 
Low Capacity Inductances, and venture to offer 
one or two hints. ` 


Wire is threaded through a piece of hard fibre as $: is 

fed on to the rotating former. The steel centre marker 

on the right 18 a useful device for setting out a row of 
evenly spaced holes. 


(1). For winding in tension bare wire, upon a 
cylindrical former, taking out all kinks at the 
same time, and (2) spacing large numbers of 
centre dots for drilling ebonite strips. 

The accompanying rough sketches show the 
methods I propose and should make my meaning 
clear. 


Seven Kings. V. Hoan. 


Transatlantic Two-Way Working. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEw. 


Smr,—The weather conditions having become 
more favourable for ‘“‘ DX ” working, I have on 
several mornings been in touch with the other 
side and on one occasion by telephony (not 
accidental !) 

From recent observations it appears that when 
the barometer is low on -this side conditions are 
certainly favourable for transatlantic working, 
and I believe the same thing applies over there. 

1 BDI (Mr. E. E. Handy, U. of M. Orono, 
Maine), seems to be a very efficient station, and on 
Sunday morning, February 10th, received my 
telephony on what he termed a ‘cracker box,” 
receiver. He was able to understand from my 
remarks that I was taking his signals on three 
valves and getting him well. 

A later attempt at pushing a message over by 
“fone ” was only partially successful, owing to 
QRM on the American side, but he received the 
address of the message and following this heard 
me say “did you get the message O.K.” He was 
very ‘‘ bucked ”?” and is writing for confirmation 
at once. My aerial current was 1 ampere only. 

I effected communication later with 1 CMP, 
3 OT and 8 XAP, all reporting my signals very 
good. 3 OT was using a single valve receiver. 
1 BDI reported my C.W. as “all over the room 
on loud speaker!” The experiments are con- 
tinuing, and I hope to, get a really good message 
across very soon, without repetition, on *“ Fone.” 

I have worked with twelve U.S.A. and two 
Canadians to date. 


Merton, S.W.19. J. A. PARTRIDGE. 


G2 KF. 


Radio and Orchestral Works. 


To the Editor of THE WIRELESS WORLD AND 
Rapvio REVIEW. 


Sir,—It may interest your correspondent, Mr. 
H. E. Adshead, that his suggestion in your issue 
of January 23rd, re two loud speakers to reproduce 
radio orchestral items, has been in use in my 
station for some time. 

I use a Brown H.R. loud speaker for the low 
tones and a Magnavox for the high tones. A 0'001 
microfarad condenser is in shunt with the Brown ; 
this subdues, somewhat, the notes of a high fre- 
quency. A 500 ohin choke is across the Magnavox, 
which was chosen for the high tones, because of 
its tightly stretched diaphragm, and therefore 
high natural frequency of vibration. The Brown 
was selected for the low tones because of its moving 
reed and coned diaphragm, which together have 
a low natural frequency. 

F. SIEGER. 

London, W.8. 
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Wimbledon Radio Society.* 

On February 8th an absorbing lecture 
was delivered by Mr. J]. A. Partridge 
(2 KF), who entertained his audience 
with an account of his successful efforts 
to bridge the Atlantic by wireless. After 
narrating the first attempts at Trans- 
atlantic two-way working, carried out 
by the American Radio Relay League 
and the Wireless Society of London in 
February, 1921, Mr. Partridge recounted 
the much more successful tests of 1922. 

With rega.d to the power required to 
work across the Atlantic, the lecturer 
stated that, in his experience, 10 watts 
was useless, and that for absolute reli- 
ability, 50 watts was the minimum that 
could be employed. Mr. Partridge had 
himself applied for and been granted a 
100-watt it. Whilst working with 
French 8 he accidentally decreased 
his wavelength to 100 metres, whereupon 
8 AB reported great increase of signal 
strength. 8 AB then got into touch 
with the American station 1MO, in- 
forming him that 2 KF would call him. 
As a result 1 MO heard 2 KF’s trans- 
missions—weak but constant. 

A constructional evening was held at 
the next meeting on Friday, February 
15th. The cabinets for the Society's 
4-valve receiver having been delivered 
further progress was made with the 
assembling of the receiver. A discussion 
was also held on ‘Short Wavelength 
Work.” 

The Hon. Sec., C. G. Stokes, of 6, 
Worple Avenue, ’ Wimbledon, 
will welcome enquiries concerning the 
Society’s activities from enthusiasts and 
prospective members in the Wimbledon 
district. 


Kingston and District Radio Society.* 

Mr. R. M. H. Lucy (2 ZR), of Messrs. 
S. G. Brown, Ltd., p da ver whalers 
chat on “ Telep fore the 
members of the Sockety¢ on Fe »bruary 4th. 
Mr. Lucy opened his discourse by ex- 
plaining that the greatest difficulty which 
confronted telephone manufacturers was 
the prevention of breakdowns in the 
windings of high resistance telephones, 
an accident generally erroneously at- 
tributed to a “ burnout,’’-i.e., the actual 
fusing of the wire due to carrying an 
excessive current. In many instances, 
however, it has been found on carefully 
unwinding the bobbins (some of whic 
contain as many as 13,000 turns of wire) 
that the fine wire has ane attacked by a 
peculiar form of corrosion, the exact 
nature of which it has not yet been 
possible to define, but is indirectly ascribed 
to rust on the magnet bars. Very 
elaborate precautions, both in design 
and during manufacture, are therefore 
taken to exclude moisture in order to 
prevent rust. At one time it was thought 
to be due to pemcustas from the 
winders’ bands, t a trial extending 
over a long period, during which time 
certaim winders wore rubber gloves, 


S.W.19, 


disproved this theory. A series of 
mysterious breakdowns were also finally 
discovered to be due to the high tem - 
ture of the workshops which Sansui the 
delicate wire to expand and, being tightly 
wound on the bobbins, was unable to 
withstand the strain of contraction when 
subjected to a cooler atmosphere. Much 
care has also to be exercised in the choice 
of a suitable wax with which to impregnate 
the coils for often the purest contains 
sufficient acid to subsequently prove 
detrimental to the wire. 

The lecturer went into the subject of 
loud speakers and dealt at some length 
with the acoustic properties of various 
horns. Although not a commercial 
proposition he remarked that a horn cast 
in lead about half an inch in thickness 
was absolutely free from resonance, and 
a great deal of experimental work is 
still being conducted in this direction with 
a view to finding a light material having 
similar advantages. Agitating the air 
by means of wires electrically heated 
shortly occurred to him, however, and 
the results proved to be remarkable good. 

Hon. Sec., R. J. W. Lankester, Wander- 
ings Farm House, Kingston-on-Thames. 


The Radio Society of Highgate.* 

The hundredth meeting of the Society 
was held on Friday, February 7th, when 
a most interesting lecture was given by 
Mr. G. G. Blake, F.Inst.P., M.I.E.E., on 
“The Modern View of Electricity 'and 
its Relation to Matter.” Mr. Blake 
began by discussing in a simple manner 
the theory of relativity, and some 
analogies were given to convey some 
conception of the smallness of electrons. 
The constitution of solids, liquids and 
gases was dealt with, and a striking 
experiment was shown to illustrate the 
motion of the particles in a liquid. The 
uses of X-rays to study the constitution 
of molecules was very clearly explained 
by means of lantern slides and experi- 
ments, and the existence and properties 
of ultra-violet light were also demonstrated. 
Lantern slides and experiments were 
also shown illustrating the properties 
of waves and the action of the thermionic 


ve. 

On Febrmary 15th a lecture on 
“ Analogies '’ was given by Mr. E. S. 
Anderson. A simple electrical circuit 
was explained by means of a water cistern 
and its pipes. The properties of in- 
ductance, capacity and oscillatory circuits 
were also clearly demonstrated by means 
of mechanical and hydraulic analogies. 
An ingenious analogy was given to explain 
the flatmess of tuning of waves radiated 
from an open aerial, and the modulation 
of a telephony carrier-wave was compared 
to the corrugations on a gramophone 
record disc. 

Full particulars of the Society will be 

guay supplied on EPPO to the 

Fees. Sec., EF Stanley, B.Sc., A.C.G.I., 
49, Cholmeiey othe Highgate, N.6. 


ety of Great Britain. 


Tottenham Wireless Society.* 


On Wednesday, February 13th, Messrs. 
Clare, Haines and Vickery jectured on 
the Flewelling and other interesting 
circuits. Diagrams were shown and 
the lecturers carefully explained how to 
get the best ts, their various 
aha ge tips being especially appreciated. 

the discussion which followed other 
members gave the results of their ex- 
periences, thus contributing towards a 
most successful evening 

Hon. Sec., S: J. Glyde, 137, Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


The West London Wireless and Experi- 
mental As 


A very instructive and interesting meet 
ing was held on Tuesday, February sth, 
when Mr. T. W. Hyne Jones read a paper 
entitled ‘ A 1} K.W. Ship’s Transmitter. 
The lecturer illustrated his paper with 
diagrams drawn on the blackboard, and 
in the course of his remarks described 
most fully the theory of—(1) The spark 
oscillatory system. (2) The D.C. auto- 
matic starter and motar circuits, showing 
how the alternator field was excited. 
(3) The L.T.A.C. circuit showing’ pro- 
tective gate switches, L.F.I.C.I. (choke), 
change-over switch and key, and trans- 
mitter primary connections. (4) H.T. 
and closed oscillatory circuits. (5) 
Aerial circuit, showing ji secondary, 
A.T.I. ammeter and send and receive 
contacts. 

The meeting held ony Tebruarr2th was 
set aside for an experimental evening, 
and with the Instrument Steward, Mr. 
A. P. Dobson, officiating, several “ hook 
ups’ ' were carried out. Gentlemen desir- 
ing to join the Association should com- 
municate with the Secretary, who will 
a full information. 

rooms, Acton and Chiswick Poly- 
technic, Bath Road, Chiswick. 

Hon. Sec., Horace W. Cotton, 19, 
Bushey Road, Hayes, Middlesex. 


Portsmouth Radio Society.* 


On Wednesday, February 6th, members 
of the Society were present in force to 
hear a promised lecture by their past 
President, Mr. J. H. C. Harrold, M.I.R.E. 
whose subject was “The Wonders of 
the Ether.” Instead of dealing with the 
technical side of wireless, Mr. Harrold 
spoke of everyday henomena which 
were directly due to the presence of the 
ether. 

The Society wish to call the attention 
of non-members who are just beginning 
wireless to a series of lectures being given 
by the Treasurer, Mr. W. Gall, who is 
specially catering for the needs of the 
absolute beginner. 

Meetings are held every Wednesday at 
7.45 p.m. at the Pile Memorial Rooms, 
Fratton Road, and all interested are 
cordially invited to attend. 

Hon. Sec., A. G. Priest, 9, Peckham 
Street, Southsea. 
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On Thursday, February 21st, 
Mil Hill School, 


North Middlesex Wireless Ciub.” 

Every experimenter in the field of 
wireless communication encounters difh- 
culties about which he desires to exchange 
views with his fellow enthusiasts or to 
seek advice from someone more expert 
than himself. 

It was with a view to affording im- 
mediate help in such matters that the 
Committee of the North Middlesex 
Wireless Club decided to hold an informal 
meeting devoted to " Donbts and Difh- 
culties.” 

This meeting, which was a thorough 
success, took place on February 6th last. 
A sinall committee of the Club’s experts 
was formned to give advice and members 
were invited to ask questions. 

There was no dearth of questions, 
which were ably dealt with by Messrs. 
Holton and Forbes, assisted by other 
members, and among points of discussion 
were the design of aenals, accumulator 
management, switching devices, trans- 
former v. choke coupling in L.F. circwts, 
and the testing of ebonite. 

Hon. Sec., H. A. Green, roo, Pellatt 
Grove, Wood Green, N.22. 


The Barking and District Radio Society. 

The Society continues to make good 
progress and the membership is increasing 
weekly. With the change of head- 
quarters to the Station Hotel, much more 
suitable and comfortable accommodation 
has been arranged, there being seating 
accommodation for at least 150 members. 
With the installation of a 5-valve experi- 
mental panel much instructive work can 
be carried through, and with the ar- 
ranged programine of a series of interesting 
lectures, it is hoped that considerable 
local support will be fortbcoming. 

Hon. Sec., M. C. Willett, 16, Monteagle 
Avenue, Barking. 


H.R.H. the Prince of Wales visited 
and evinced great interest in the transmitting 
apparatus of Mr. C. W. Goyder (2 SZ) who has recently communicated 
with American and Canadian amateurs. 

Prince is seen conversing with Mr. Goyder. 


President of the Society, Prof. A. M. 
Tyndall, D.Se. 

‘The subject of the lecture was “ Oscilla- 
tions,” and the crowded audience was 
greatly interested. not only in the 
lecturer’s remarks but in the experiments 
which served tn illustrate the discourse. 

In closing his remarks, Prof. Tyndall 
paid tnbute to the work done bv English 
scientists — especially mentioning 
Richardson—to whom we are in great 
part indebted for our present knowledge 
of wireless matters. 

Hon. Sec., A. S. Harvey, 6, Woodleaze, 
Sea Milis, Shirehamptoa, Bristol. 


Port Sunlight Radio Ciub. 

The members of the Port Sunkght 
Radio Club, who possess an eight-valve 
receiving set, made special arrangements 
on W ednesday, February 6th, to hold an 
experimental dance. Tbe music was 
mS by the Manchester Broadcasting 

tation, and transmitted to a senes of 
loud speakers fixed in a central position 
in one of the halls of tbe Staff Training 
College at Port Sunlight. A most 
successful evening was spent by about 
a hundred members and friends. 

At the conchusion of the dance music, 
Manchester sent ‘‘ Greeting to the Port 
Sunlight Club and best wishes for the 
success of the radio dance you have 
arranged for this evening.” 

So successful was the experiment of 
“ Wireless dancing ” that the Committee 
of the Club have decided to arrange an 

open dance in one of the larger halls in 
Port Sunlight, having proved that tbe 
apparatus as fixed gave ample volume for 
even the biggest hail in the place. 


In our photograph the 


FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 27th. 

Radio Society of Great Britain. At 6 p.m. (tea at 5.30). At the Institution of Electrical 
Engineers. ‘‘ A Practical Demonstration of the Applications of the Cathode Ray 
Oscillograph.” By Mr. N. V. Kipping. 

burgh and District Radio . At 8 pm. At 117 George Street, Lecture: 
“The Human Ear.” By Dr. H. Dryerte. 
Tottenham Wireless Society. At 8 p.m. At 10, Brice Grove. Lecture by Mr. F. H. 
Haynes (Assistaut Editor of The Wireless World and Radic Review). 
Park Wireless and Scientific Society. Testing night. 
Public Libraries. At 8 p.m. At the Central Library, 598, Fulham Road. 
Lecture: ‘‘Wireless and Sound. and The Possibility of Television.” By Prof. A. M. Low. 
THURSDAY, FEBRUARY 28th. 

Hendon Radio . At8 p.m. At the Society Hut, Brent Works. Practical Evening. 
Subject, “ Wavemeters and their Use.” 

Sale and District Radio Society. Lecture by a Visitor. 

Dewsbury and District Wireless Society. Lecture: ‘‘ The Armstrong Super-Heterodyne 

e Circuit.” By Mr. F. Dransfield. 
Institution of Electrical Engineers. At 6 p.m. (Light Refreshments at $5.30. 
Meeting. Lecture: ‘* The Design of Apparatus for the Protection of A. 
By Mr. A. S. FitzGerald. Associate Members, 
FRIDAY, FEBRUARY 29th. 
and District Association. At Gladstone Hall, New Cross Road. Lecturer 
from the South London League of Radio Societies. 

Sheffield ireless Society. At 7.30 p.m. At the Department of A 

aga St. George’s Square. Lecture: ‘* Super-Regeneration.”” By Mr. R. Prit 


SATURDAY, MARCH 1st. 
of Affiliated Societies.—At 2 p.m. At the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C.2. 


MONDAY, MARCH 3rd. ` 


. Circuits. 


i i a DTI Badio Society. At 55, Fonnereau Road. Lecture :* Tuned Anode.” 
y MT. J. K. Di 
Dulwich and District Wireless and tal Association. Lecture and Demonstration : 


“ The Neutrodyne Circuit.” By Mr. L. M. Skinner. 
Sale and District Radio are At 37, School Road. Fault Tracing Competition. 


and District Radio Society. Lecture: ‘‘ Development and Manufacture of 
Thermionic Valves.” By the ea, Captain S. R. Mullard, M.B.E., A.M.1.E.E. 
NESDAY, MARCH Sth. 
Institution of Electrical Engineers Engineers (Wireless Sect Section). At 6 p.m. (light refreshments at 
5.30 p.m. At Savoy Place, “ Development of the Bellini-Tosi 
System of Direction- Finding in the British h Mercantile e.” By Commander 


J- A. Slee, C.B.E., R.N.(Ret.), Member. 
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I. AÑ questions are answered through the post. A selection of those of general interest 


ss published. 


2. Not more than four questions may be sent in at any one time. 
3. Every question should be accompanied by a postal order for 1/-, or 3/6 for four questions, 
and by a coupon taken from the current issue. 


4. A free coupon appears in the first issue of each month, and if this is sent in together with 
coupons from the three previous issues, entitles the reader to have one question answered 


free of charge. 


“ B.M.W.” (London, N.8) asks for a diagram 
of a four-valve receiver (1-V-2), using high 
frequency transformer coupling, and switches 
to control the number of valves in use. 

The diagram is given in Fig. 1. A coupled 
circuit tuner is used to obtain better selectivity. 
When the first switch is thrown to the left, the 
first valve is switched out of circuit and the tuner 
is connected through to the detector valve. The 
remaining switches are connected in the note 
magnifier circuits in the usual way. 


“ M.J.M.” (London, N.W.8), asks if it would be 
practicable to extend the telephone leads from 
his receiver in order that signals may be re- 


* ceived in other rooms of the house. 


The suggestion is quite practicable, provided 
that particular attention is paid to the insulation 
of the leads. Ordinary 5 amp. lighting flex will be 
quite satisfactory, and has the advantage of being 
wound non-inductively. The receiving apparatus 
should be placed as near as possible to the paint 
where the lead-in enters the house. 


4.7.40 


Omi. T 


O+ LT —O 


“ B.M. W.” (London, N.8.) A four-wvalve receiver with 1 H.F., detector and 2 L.F. A high frequency 
transformer ts used to couple the H.F. and detector valves. 


€ 
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“ H.S.H.” (Azbridge) asks for a diagram of a 
three-valve receiver (1-V-1) with switches to 
vary the number of valves in use. 

The diagram is given in Fig. 2. A coupled aerial 
circuit is used, and the H.F. valve is coupled to the 
detector by the tuned anode method. A switch 
has been included to reverse the reaction coil 
connections when the H.F. valve is switched in or 
out of circuit. 


H.F. amplifier, includes a tuned circuit which is 
coupied with the aerial circuit to obtain reaction 
effects. The H.F. oscillations in the tuned plate 
circuit are rectified by the crystal detector and 
passed on to the L.F. amplifier through the inter- 
valve transformer. Care should be taken in 


adjusting the reaction coupling that the receiver 
is not allowed to oscillate violently or for a period 
longer than is absolutely necessary when first 


Fig. 2. “ H.S.H.” (Axbridge). 


“ A.W.” (North Berwick) asks for a circuit 
diagram of a simple two-valve and crystal 
receiver capable of receiving the B.B.C. 
transmissions on a standard P.M.G. aerial. 

_A suitable citcuit is shown in Fig. 3. The plate 
circuit of the first valve, which functions as an 


tH T 
e 


Fig. 3. “ A.W.” (North Berwick). A receiver with 
H.F., crystal detector, and note magnifier. 


A receiver utth tuned anode H. F., detector and L.F. 


tuning in, otherwise interference may be caused 
with other receivers in the neighbourhood. 


“ V.G.P.” (High Wycombe) asks whether it is 
necessary to take the lead-in from the exact 
centre of a ‘‘T ’’ type aerial. 

The lead-in should be taken from the electrical 
centre of the horizontal part of the aerial. This 
point does not necessarily coincide with the 
geometrical centre, when the aerial is erected in 
the proximity of houses and trees. The tapping 
should be taken from a point such that the natural 
wavelengths of each half of the aerial are equal. 
When a “ T” type aerial is used for transmission, 
it will be found that the radiation is considerably 
affected by any movement of the tapping point. 


“ N.W.E.” (South Lancing) asks if it would be 
possible to use a single valve Flewelling 
receiver in conjunction with an outdoor aerial. 

The radiation from a receiver of this type is 
liable to cause serious interference with other 
receiving stations, and we cannot therefore recom- 
mend its use with an outdoor aerial. 


ae 
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EXPERIMENTAL DIRECTION 
FINDING SETS. 


By THE EDITOR. 


T is surprising that more attention has not been paid by the amateur 
and experimenter to directional wireless. The subject is one which 
holds peculiar fascination, and there is undoubtedly a very great deal 
of important development work yet to be done. 


Wherever the amateur has devoted his attention to a particular line 
of research we have seen that important progress has been made. High 
frequency amplification and short wave transmission and reception both 
owe much to the amateur for their present stage of development, and there 
are many other channels of progress to which the amateur has contributed 
largely. In the case of directional wireless, however, the amateur has 
very little, if anything, to his credit, probably for the reason that he has 
not so far turned his attention to the subject seriously. 


Many people who have not taken up D.F. work seem to be of the opinion 
that no satisfactory results are possible where the apparatus cannot be 
installed at a location free from shielding effects. This, however, is not the 
case, since provided the shielding effects remain constant they can in most 
cases be compensated for. The compensation will hold good over a fair 
wavelength band, but will have to be modified where a considerable change 
in wavelength is made. These circumstances only add to the interest 
which experiments with direction finding apparatus provide. 


A point in favour of direction finding experiments being taken up by 


local wireless societies is that it is in a way a sociable occupation since two 


or more stations must be engaged for location to be established. 


This reminds me of a fallacy which ought to be exposed. References 
have been made recently to the use of D.F. stations as a means of locating 
“oscillators ” and bringing them to book. Anyone who has had any 


practical experience of D.F. work knows at once what an almost impossible. 


task it would be to endeavour to take D.F. bearings on spasmodic bursts 
of local oscillation where no distinguishing signal is transmitted, and it 
is not possible to differentiate between one ‘‘ squeal ’’ and the next when 
they may originate from different sources. It would be like the novice 
who argued that he could always recognise the same C.W. station by the 
pitch of the note transmitted ! Another objection to the use of D.F. apparatus 
for this purpose is that even if we suppose that such accuracy is obtainable 
as to locate the aerial from which oscillation emanates, the individual 
“ detective ” still has no right to intrude upon his neighbour and accuse 
him of interfering with the reception of others. 
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THE MEASUREMENT OF LOW-FREQUENCY 
AMPLIFICATION. 


In this paper is described a method of measuring low frequency amplifica- 
tion. The results of tests with resistance capacity, reactance capacity and 
transformer couplings are given. 


- By R. L. Smirn-Rosz, Ph.D. 


I.— INTRODUCTION. 


N the above title the term “low fre- 

quency ”’ is used in its generally accepted 

meaning in connection with wireless 

reception as indicating the band of 
frequencies from about 100 up to 3,000 
cycles per second, these being the audible 
frequencies which are important from the 
point of view of the transmission of the 
human voice. This audio or low frequency 
amplification is carried out with the usual 
types ‘of three-electrode valves coupled in 
cascade by some standard form of connection 
such as resistance-capacity, reactance- 
capacity or transformer. Of these the last is 
probably the most popular since it provides 
the possibility of obtaining a step-up of the 
effective voltage transferred from one valve 
to the next. The history of the development 
of amplifiers is largely an account of progress 
by the trial-and-error method, although in 
many cases this has been guided by sound 
scientific principles. Several workers have 
attempted a theoretical treatment of the 
design of the transformer, but the difficulty 
has always been found of including ap- 
propriate numerical values for the many 
and variable factors which contribute to 
the practical operation of an amplifier. 
Landline and submarine cable telephone 
experience have shown that it is very 
difficult to design from theoretical con- 
siderations the various iron-cored induction 
coils, repeating coils and other transformers 


which are required to function on alternating 
currents of speech frequencies, often in the 
presence of a steady magnetising current. 
In the amplifier case full account must also 
be taken of the three-electrode valve, an 
instrument which is still somewhat difficult 
to treat in a quantitative manner. Even 
with an intervalve coupling transformer 
already constructed it is extremely difficult 
to measure the electrical constants—induc- 
tance, resistance, self-capacity—of its wind- 
ings in a manner which conveys any material 
information from the practical point of 
view, as the measurements made are subject 
to relatively large changes with any alteration 
of the circuit arrangements. 

For practical purposes the most useful and 
important fact to know concerning an 
amplifier is what is the actual increase in 
voltage or power obtained by the inclusion 
of the amplifier in the circuit. The next 
section describes the arrangements which 
are in use at the National Physical Labora- 
tory for this purpose, being available and 
used for tests on standard manufactured 
types of intervalve transformers. 


e 
© 


Fig. 1. Connections of apparatus used in the measurement of low frequency amplification. 
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2.—METHOD OF MEASUREMENT. 

The method of measurement was devised 
in about 1918, by Mr. F. E. Smith, F.R.S., 
and the late Mr. H. C. Napier.* 

The principle of the method may be 
explained with the aid of the schematic 
diagram of connections given in Fig. I. 


G represents a source of alternating current 


of audible frequency which through the 
coupling C supplies the primary coil P, of 
the mutual variometer, M. This latter 
instrument comprises a fixed primary coil 
P, inside which rotates a system of two 
secondary coils S,S, fixed together at right 
angles, a pointer and scale being provided 
on the axis of these coils. By means of the 
switches K, and K, either of the secondary 
coils may be connected to the grid-filament 
circuit of the first valve V,. The E.M.F. 
which is thus applied to the first valve is 
dependent upon the frequency, the current 
in the primary coil, and the mutual induc- 
tance between the primary and the ap- 
propriate secondary coil. 

A second valve V, is connected to the 
anode circuit of V, by any of the standard 
intervalve connections which may be em- 
ployed for audible frequencies. In Fig. I 
this is shown as the usual iron-core trans- 
former. By means of the switches K3 and 
K4, the telephone receivers may be connected 
in the anode circuit of either V, or V}. When 
connected to V, the primary of the coupling 
transformer is short-circuited as shown. 

In the actual apparatus the switches 
K1-K4 are interlinked so that they may all 
be put simultaneously into positions I or 2. 
In position 1, the E.M.F. from the coil Sı 
causes a signal current in the telephones 
via the valve V,.- In position 2, the E.M.F. 
from S2 results in telephone current via the 
valves V, + V coupled by the transformer. 
If the coils S; and S, are set to give the same 
E.M.F. then the current through the tele- 
phones will be greater in position 2 than in I, 
by the increase which is obtainable by the 
transformer plus the valve V,, the valve V 
being common to the two cases. Instead of 
attempting to measure the ratio of the out- 
puts so obtained, however, the E.M.F. from 
the coil S, is made less than that from Sp by 
simply rotating the secondary coils within 


* F. E. Smith, and H. C. Napier: ‘On the 
Measurement of Amplification given by Triode 
Amplifiers at Audible und at Radio Frequencies. `` — 
Proc, Phys. Soc. 1920, Vol. 32. p. 116. 
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the primary, until the output current in the 
telephones is the same in both cases. It 
is then known that the reduced E.M.F. 
applied by S2 is exactly compensated for 
by the amplification introduced by the valve 
V, and the coupling transformer. Now, for 
a given frequency and primary current, the 
E.M.F. in either secondary coil is propor- 
tional to its mutual inductance with the 
primary. The ratio of the E.M.F.’s in the 
two secondaries is therefore equal to the 
ratio of the mutual inductances of the 
secondaries with the primary. In setting 
up the apparatus these mutual inductances 
are carefully measured by means of a 
standard inductometer, and the above ratio 
can then be calculated. A curve showing 
the ratio of the mutual inductances for 
various scale readings on the instrument is 


given in Fig. 2. 

T 
J 
a 


/ 


RATIO OF MUTUAL INDUCTANCES, SECONDARIES TO PRIMARY 


The practical operation of making a 
measurement of amplification is therefore 
briefly as follows. The source G, is set 
accurately to the frequency required for the 
test, and the potentials applied to the fila- 
ment, anode and grid are set to their specified 
values. Switches K1-K4 are then quickly 
alternated between positions 1 and 2, while 
listening to the signal in the telephones T, 
and the secondary coils Sr and S2 are 
rotated until the signal strength is judged 
to be the same in either position of the 
switches. The scale reading is then observed 
and by reference to the appropriate cali- 
bration such as in Fig. 2, the amplification 
is read off. ẹp Among the precautions to be 
observed are the entire elimination of stray 
induction into the coils S, and S, from either 
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the source G, with its coupling C, or the 
intervalve transformer R. Up to the present 
comparative freedom from this trouble has 


PO ANODE TO FILAMENT IN VOLTS 


Fig. 3A. Showing the relationship between the valve 
anode voltage and anode current of an *“‘ R” valve. 


been obtained by adequate spacing of the 
individual components of the apparatus and 
by earthing one side of the coupling C at E, 
although in later developments somewhat 
elaborate screening arrangements are con- 
templated. 

The source G is a simple valve oscillator 
operated at comparatively low efficiency to 
ensure the production of a current of pure 
fundamental frequency free from harmonics. 
This freedom is necessary since certain types 
of intervalve coupling may give totally 
different amplifications at different fre- 
quencies. Concerning the accuracy to which 
the measurements are possible, this is 
dependent upon the frequency and strength 
of’ telephone signal obtained. Long ex- 
perience on this and other measurements 
involving the balance of two signals in 
telephone receivers has shown that an 
optimum sensitivity is obtained for a medium 
frequency of about 1,000 cycles per second, 
and a signal of good readable strength, when 
a want of balance of about 5 per cent. can 
be detected by a trained observer. By 
taking several check observations a mean 
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result can be obtained which is somewhat 
more accurate than the above figure. In 
testing certain types of iron core trans- 
former and choke-coil coupling, which distort 
the applied audio frequency oscillations in 
one position of the switches, the accuracy is 
lowered by the difficulty of balancing the 
intensity of two signals of different qualities. 
3.—THE SELECTION OF THE VALVES AND THE 

CONDITIONS OF THEIR USE. 

One of the difficulties experienced in the 
setting up and development of any valve 
apparatus used for measuring purposes is 
the choice of the valves to be used. With 
all due respect to the: manufacturers of 
modern valves it has to be admitted that 
for quantitative purposes‘it is rare that a 
batch of valves can be obtained, all specimens 
of which have anything like identical 
properties. Also when satisfactory valves 
are obtained they vary with time unless they 
can be employed with very low filament 
temperatures. On the latter point it 1s possible 
that modern dull emitter valves will have 
some advantage, although the “ doctoring ” 


ANODE CURRENT IN MILLLAMPS 


0 
PO GRID TO FILAMENT WW VOLTS 


Fig. 3B. Characteristic curve, showing the relation- 
ship between the grid volts and anode current when the 
anode voltage is fixed at 100 volts, of an “* R” valve. 


of the filament probably does not conduce 
to stability and constancy of emission over 
long periods. 
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The method of selection of suitable valves 
for measurement purposes presupposes a 
fairly large representative batch from which 
a number may be .chosen by a suitable 


ANODE CURRENT IN MILLIAMPS 


P.D. ANODE TO FILAMENT IN VOLTS 


Fig. 4A. Showing relationship between the anode 
voltage and anode current of a D.E.R. valve. 


preliminary test. These valves are then 
subjected to a complete characteristic test 
using direct current supply. In order that 
the conditions may be reproduced it is 
necessary that the filament supply should be 
specified. As this is usually an arbitrary 
quantity, a value of the filament voltage is 
selected which general experience has shown 
to be suitable for the valves employed. 2 

The results of these tests are then plotted 
in the form of the usual curves, from which 
the valves are selected in pairs, having as 
nearly as possible identical characteristics, 
and thus similar “ constants.” By examining 
a number of valves in this manner, a selection 
can be made of a pair of valves representative 
of the type to be employed in the amplifi- 
cation test. These valves are then carefully 
preserved and used exclusively for test 
purposes. 

The characteristic curves of the selected 
valves are alsoemployed in the selection of the 
steady values of the anode and grid potentials 
to be used. Specimen characteristic curves 
of valves of the “ R ” and dull-emitter “ R ” 
type respectively are shown in Figs. 3 and 4. 
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In order to reduce the grid current to the 
minimum to avoid distortion and loss of 
amplification it is necessary to ensure that 
the grid is always at a negative potential 
relative to the negative end of the filament. 
To avoid distortion due to curvature of the 
characteristic it is‘also necessary that the 
working conditions are confined to the 
“straight ” portion of the characteristics. 
From Fig. 3 it is seen that an anode potential 
of + 100 volts and grid potential of — 2 
volts secures the fulfilment of these con- 
ditions for small oscillating grid potentials 
such as are used in the amplification test. 
If, however, large amplitudes of alternating 
current are required in the anode circuit, 
both the positive potential of the anode 
and the negative potential of the grid must 
be increased. For example, for the D.E.R. 
valve, of which the characteristics are 
shown in Fig. 4, an anode of + 150 volts 
and a grid potential of — 4 volts permit 
an amplitude of the alternating component 
of the anode current of over one milliampere 
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ANODE CURRENT IN MILLIAMPS 


RO.GRIO TO FILAMENT IN VOLTS 


Fig. 4B. Characteristic curves of a D.E.R. oe 
with various anode voltages. 


(peak value) while still operating on the 
straight part of the characteristic. A current 
of this magnitude is ample for good repro- 
duction from the smaller types of loud 
speaker used nowadays. 


(To be concluded.) 
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HOUSE WIRING FOR LOUD SPEAKERS. 


TWO LEADS FOR TELEPHONY DISTRIBUTION 


AND 


BATTERY SWITCHING. 
By F. H. Haynes. 


REQUENT reference has been made 
recently to the distribution of tele- 
phony to various rooms throughout 
the house where receiving apparatus 
is installed. In working out the scheme. 
of distribution provision must not only be 
made for plugging the telephones or loud 
speaker on to a pair of leads ‘emanating 
from the output terminals of the receiver- 


OTHER LISTENING SETS 
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Wiring system for remote filament switching of the receiving set. 


OTHER LISTENING SETS 


aerial to earth provided -some suitable light- 
ning protector is permanently fitted. 
There is no difficulty in devising a remote 
control system when three or more leads 
are in use for distribution. The use of more 
than two leads, however, is to be deprecated, 


and the system here described has been 


worked out so that pairs of wires may be 
paralleled across and distributed throughout 


4 


a 
“ 
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3 CELL 
LAMP BATTERY 


=< POLARISING 
MACNET 


MAGNETO BELL 
MOVEMENT OR 
|S POLARISED RELAY 


The listening point on the right controls the 


operation of the set. A special feature of the method shown is that no current is passed through the loud 
speaker for operating the relay, and that no current is applied to the lines while the loud speaker is in circuit. 
All listening points can control the switching on or off of the valve filaments of the receiver. 


amplifier, but control of the valve filaments 
must also be arranged so that the receiver 
can be brought into operation from any 


point in the system. 

At the onset it might be pointed out 
that there is no necessity to interrupt any 
other leads than those of the filament 
circuit, and no purpose is served in breaking 
the H.T. battery leads or switching the 


the whole building, and the filaments switched 
from any point in the circuit. Another 
condition, and one of great importance, 
is that no constant current which may be 
used for operating the valve switching 
relay shall pass through telephones or loud 
speaker when thrown on to the circuit. 
Thus, when once the receiving set is switched 
on, the key operating equipment must be 
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entirely disconnected from the leads carrying 
the telephony and no apparatus must be 
left across the lines. To accomplish these 
requirements it is necessary to make use 
of a telephone transformer to feed the system 
and so obviate distribution of high potentials 
from the H.T. battery. The other apparatus 
required is a 2 microfarad condenser, a 
polarised relay which can easily be con- 
structed, if necessary, from the movement 
of amagneto bell, and forevery control point a 
twelve-point Dewar switch, a three-cell pocket 
battery, and a two-point plug and socket 
for connecting up the listening apparatus. 

Referring to the diagram, the action of 
the circuit can readily be followed. It will 
be seen that when the switch is in the 
central position, the loud speaker 1s connected 
directly across the lines, whilst by throwing 
the key to either the up or down positions, 
substitutes the battery on the lines. In 
the up and down positions, however, the 
battery connections are reversed so that the 
current sent out on the lines depends for 
its direction on the position of the switch. 
Interposed in the circuit and located near 
the receiver is the polarised relay and the 
direction of movement of its armature 
‘ depends upon the direction of the current 
passed through it, and hence on the position 
to which the key switch is moved. If the 
movement of a G.P.O. pattern magneto 
bell is employed as a relay it will be necessary 
to rewind the bobbins with No. 26 S.C.C. 
wire, as bells of this type are normally 
wound to a resistance of 500 ohms per bobbin. 
The arm which is to act as a contact should 
be short and light, and must not upset 
the even balance of the armature. When 
connecting up the windings of the two bob- 
bins one must be careful to produce unlike 
poles at the armature end and the usual 
connections for making a horseshoe elec- 
tromagnet must be carried out. There 
are many simple polarised relays on the 
market which can be obtained quite cheaply, 
as they are not required to possess great 
sensitiveness. The bobbins will probably 
be wound to a high resistance and will need 
rewinding with No. 26 S.C.C. The windings 
of the relay are shunted with a large capacity 
condenser which will offer a_neghigible 
impedance to the speech currents. 

With regard to the telephone transformer 
in the plate circuit of the last amplifying 
valve, this need not have a step-down ratio 
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and an ordinary I to I open core power 
transformer can be employed with advantage 
in conjunction with high resistance listening 
apparatus at the points of distribution. 
In operation, keys at listening points 
are normally left in the central position 
and the batteries are connected up so that 
the relay is pulled in the direction of making 
contact when a key is moved downwards. 
Hence, a listener, to bring his loud speaker 
or telephones info operation, would merely 
press the key and restore it, thus causing 
the contact of the relay to move over and 
remain there. In switching off it is only 


necessary to raise the key for a second » 


when the relay will be pulled off and the 
listener will leave the key in the central 
position. The writer has made use of Sterling 

Each tag is numbered so that the 


0.8 
ope Q 
Bee actual circuit wiring can be carried 
ac a out from the diagram on the previous 
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keys, which are heavily built and make 
good contact for the battery currents, and 
the type employed remains in any of the 
three positions in which it is placed. It 
might be convenient, however, to select 
a type of switch which is not fitted with 
stops in either the up or down position, 
so that it will always restore to the central 
setting, for it will be seen that a switch 
left in either the up or down position will 
exhaust the local battery, produce a low 
resistance shunt across the entire listening 
circuits and render the operation of all 
other manipulating keys ineffective. 

To guard against the possibility of leaving 
the valves of the receiving set switched 
on when no transmission is taking place, 
a slotted sliding leaf fitted over the face of 
the key will indicate the position of its last 
setting before restoring to the central setting. 

The purpose of providing the plug and 
socket connectors for loud speakers and 
telephones is to permit of listening apparatus 
being removed from the circuit when the 
receiving set is switched on by another 
listener. The listening units on which 
the distributing lines terminate can take 
the form of small polished boxes of almost 
a three-inch cube in dimensions with the 
battery cnclosed and switch and_ socket 
carried on the front or top face. 


An end view of one of the switches. 
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OF SOME 


APPLICATIONS OF THE CATHODE 
RAY OSCILLOGRAPH.* 


By N. V. Krerma. 


NLY the difficulties attached to the 

operation of the old type Braun tube 

have prevented its general use in the 

past. The wide field of use which 

it presents has been fully appreciated 
by earlier experimenters, but the high costs of 
operation have led, in many instances, to the 
adoption of cheaper and less effective methods of 
conducting certain experiments. Quite recently, 
however, the low voltage type of cathode ray 
oscillograph has been developed, and its simplicity 
has made possible its full use for a multiplicity 
of purposes. Before describing the constructions 
of the Braun tube and also of the new type of 
oscillograph, it will be well to make a few remarks 
as to their general principles of operation. 

The main difference between these tubes and the 
familiar vibrating atrip type, lies in the fact that 
in the former the moving part consists of a beam 
of electrons instead of a vibrating strip of wire. 
This beam, being practically without inertia, 
is capable of dealing with frequencies at least 
equal to those of the upper radio frequencies. The 
beam of electrons, however produced, may be de- 
flected in any direction by applying an electric 
or magnetic field across the beam near its source. 
Deflection occurs in the same direction as the 
electric field, and at right angles to the direction 
of the magnetic field. 

If two fields are applied in two directions at 
right angles, then the path traced by the end of 
the beam is the curve in rectangular co-ordinates 
of the relation between the two fields at any time. 
Two fields which are cyclic and synchronous 
result in the ray tracing out the same pattern 
repeatedly, with the result that an apparently 
stationary curve is obtained. With the vibrating 
strip or galvanometer types of oscillograph, the 
chief use has been found in the examination of 
wave forms, the spreading out of the wave propor- 
tionally with time having been achieved with rotat- 
ing mirrors, or falling or projected photographic 
plates. With the cathode ray types the availability 
of a means of plotting curves in rectangular co- 
ordinates, has widened the scope of the oscillo- 
graph, the special case of wave form examination 
being dealt with by arranging for one of the varying 
electric fields itself to vary proportionally with 
time, either sinusoidally or lineally. 

Like the galvanometer forms of oscillograph, 
the Braun types are best suited for studying 
cyclic or recurring phenomena, though the ap- 
proximate form of transient phenomena may also 
be indicated, if the frequency is low enough to 


® A paper read before the Radio Society of 
Great Britain at a meeting held on February 27th, 
at the Institution of Electrical Engineers. 


enable a single sweep of the ray across the screen 
to be seen. 

The principles set out above apply both to the 
original Braun tubes and to the new cathode ray 
tubes. 

The former derives its electron beam from 
a high voltage gas discharge. Fig. 1 shows dia- 
grammatically the arrangement of the gas discharge 


type, which is a form of high vacuum tube having 
at one end a cathode from which the cathode 
beam is projected. Two baffle screens A are pro- 
vided with small holes in them, and on an enlarged 
end, a screen B of fluorescent material. The 
projection of cathode particles was brought about 
by the unidirectional and continuous discharge 
from some electrostatical electrical machine, such 
as a Voss or Wimshurst. The ray showed as a 
bright spot on the fluorescent screen. Deflection 
was obtained by placing on either side of the neck 
of the tube a pair of coils traversed by an electrical 
oscillatory current. The line of light so produced 
was examined with some such device as a rotating 
mirror. The tube required constant voltag@ of 
from 10,000 to 50,000, resulting in an expensive, 
cumbersome, and somewhat dangerous installation, 
which placed it beyond the means of most experi- 
menters. The focussing of the ray was brought 
about by the use of “striction” coils, or some 
other producer of a powerful field, which press 
together the negative electrons forming the cathode 
ray, thus acting as a device for focussing the spot 
on the fluorescent screen. Without some such 
device the mutual repulsion of the negative elec 
trons would result in the spreading out of the 
beam, even though its velocity be largely increased 
by such high potentials as were used in the Braun 
tube, and very little definition of any figure could 
then be obtained on the fluorescent screen. 

The cathode ray oscillograph to be described 
here differs from the original form of Braun tube 
in that the source of electrons is a hot filament 
instead of a gas discharge. This makes it possible 
to operate the tube on a comparatively low anode 
potential of 250 to 400 volts, the sensitiveness being 
correspondingly greater, and the auxiliary apparatus 
very simple. 
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[By Courtesy of the Western Electric Co., Ltd. 


Fig. 2. 


A general idea of the apparatus of the tube may 
be obtained from Fig. 2, and the internal construc- 
tion is shown more clearly in Fig. 3. The small 
internal glass tube seen in Fig. 3 contains a length 
of oxide coated filament f, heated when in use 


[By Courtesy of the Western Electric Co., Ltd. 
Fig. 3. 


by a 4 or 6-volt accumulator. From 1'3 to 1:5 
amperes are consumed by the filament when the 
beam of electrons is correctly adjusted, and the 
current to the tubular anode a, from which the 


beam issues, is about half a milliampere. A shield, 
8, is inserted between anode and filament, and has 
a small hole in the centre. The end of the filament 
is bent round into a nearly. complete circle, of 
diameter just greater than that of the hole in the 
screen. The back bombardment on to the filament 
of positive electrons is thus largely overcome, 
and the filament has a correspondingly longer 
life—about 200 hours. $A detailed drawing of the 
filament is shown in Fig. 4. 

The external pair of deflecting coils used in the 
Braun tube are here replaced by two pairs of 
deflecting plates Px and Py, mounted at right 
angles to each other above the anode inside the 
tube, one plate of each pair being connected to 
the anode. The potentials to be studied are con- 
nected between the anode and the other plate of 
each pair. Thus the cathode ray oscillograph is 
self-contained, all the necessary connections being 
made from a socket into which it fits. 


Fig. 4. 


The large end of the tube is coated on the inside 
with a fluorescent substance, which becomes 
luminous at the spot where the electrons strike 
it. The coating is a mixture of calcium tungstate 
and zinc silicate, which results in a spot sufficiently 
bright for visual observations, yet containing 
enough blueness to be fairly active photographically. 
The tube contains a small amount of gas, which 
prevents charges from accumulating on the walls 
of the tube, and also assists in the focussing of the 
ray as wil] be explained later. 
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eo A of the connections for the operation 
of the oscillograph is shown in Fig. 5. The internal 
deflecting plates are connected conductively to 
the anode in order to avoid a charge collecting 
on them, which would cause the spot to drift. 
The brightness of the spot increases rapidly as 
the anode voltage is raised, but a certain amount 
of sensitivity is lost. The anode voltage should 
therefore be governed by the nature of the ex- 
periment—whether sensitivity or quick visibility 
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Fig. 5. 


is of greater importance—but 300 volts is generally 
the best value. 

When current deflection rather than voltage 
defiection is required, the current may be passed 
through a pair of small coils of wire placed outside 
the tube, such as those in Fig. 2. The beam is 
deflected by the magnetic field from the coils, 
which are usually connected in series, and set of 
course, in a plane parallel to the plane of one of 
the pairs of deflecting plates. 

The deflecting plates are made of a high resistance 
non-magnetic material, so as not to cause distortion 
when using the magnetic field. 

The focussing of the rays to a spot on the fluores- 
cent screen, one of the most important stepe in 
the designing of this type of oscillograph, was, as 
mentioned above, brought about by the intro- 
duction into the tube of a small amount of gas. 
The suggestion was due to Dr. H. J. van der Bijl, 
who, with J. B. Johnson, was responsible for most 
of the work on the tube’s development. 

The part which the gas plays depends upon the 
difference in the mobilities of electrons and positive 
ions. 

Some of the electrons in the stream forming the 
“ cathode ray ” in passing through the gas in the 
tube, collide with gas molecules and ionize them. 
Both the colliding electrons and the secondary 
electrons leave the beam, but the heavy positive 
ions receive very little velocity, as a result of the 
impact, and drift out of the beam with only their 
comparatively low thermal velocity. It therefore 
happens that positive ions accumulate down the 
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length of the stream, so that there is a field sur- 
rounding the “cathode ray ” which tends to pull 
the electrons inwards. There is, however, a mutual 
repulsion between the electrons constituting the 
beam, which has to be overcome before the ray 
is properly focussed. If there were only the mutual 
repulsion between the electrons to overcome, 
this would be done when the number of positive 
ions in the stream equals the number of electrons. 
If the original divergence in the beam is taken 
to be one degree from the axis, and the electron 
current 2 x 10 amp., then a simple calculation 
shows that the radial field required to pull the 
beam to a focus at a distance equal to the length 
of the stream in the tube is about one volt per cm. 
This field strength is produced, with beams of 
ordinary intensity, if there are four positive ions 
for each electron in the stream. 

When the current is increased, the total positive 
ionization of the beam increases, the field around 
the beam becomes stronger, and the electrons 
are brought to a focus in a shorter distance. This 
has been proved to be true by using a movable 
fluorescent screen with the tube. 

The focussing of the beam therefore is brought 
about merely by adjustment of the filament current. 

In general, visual examination of the curves, 

etc., obtained is all that is required, though 
stationary curves may be photographed. 
Þe A difference of potential of 1 volt across a pair of 
deflecting plates, with 300 volts anode potential, 
results in a deflection of the luminous spot of 
about 1mm. The deflection due to one ampere 
turn in the external coils of Fig. 2 is about 1 mm. 

It is intended below briefly to describe those 
experiments which it is intended to demonstrate, 
without showing also the resulting curves, as itis 
hoped these will be obtained on the occasion of the 
demonstration. 

It will be appreciated also that it is only possible 
to select certain experiments which are likely to be 
of general interest, as to cover the whole field of 
use of the oscillograph would be impossible. 


1. VALVE CHARACTERISTICS AND INVESTIGATIONS 
IN OSCILLATORY AND MODULATING CIRCUITS. 
Under this heading three investigations have 
been selected, namely :— 
(a) The production of the grid voltage—plate 
current characterietic of a thermionic valve. 
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Fig. 6. 


(b) The variations between grid”and filament 

lop and? between anode and filament in a 
simple oscillatory circuit. 

(c) The measurement of modulation of high 
frequency currents. 
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For (a) the circuit is shown in Fig. 6. It will be 
seen that the alternating potential applied to the 
grid is connected across one of the pairs of the 
oscillograph deflecting plates, while the resulting 
variations in anode current are obtained by con- 
necting the second pair of deflecting plates across 
a series resistance in the anode filament circuit of 
the valve. The curve charted by the oscillograph 
spot in rectangular co-ordinates is then the curve 
of anode current variations with changing grid 
potential. 

For (b) the circuit which may be used is shown 
in Fig. 7, the connections to the oscillograph being 
similar in character to those in experiment (a). 

For (c) the circuit is shown in Fig. 8, in which the 
horizontal deflection of the beam is made propor- 
tional to the low frequency modulation, and the 
vertical deflection to the radio frequency output. 


Fig. 7. 


~ 


2. THE EXAMINATION OF WAVE FORMS. 

For this series of experiments it is necessary to 
arrange“ that the vertical line obtained by the 
repeated potential variations whose wave shape is 
to he examined shall be spread out horizontally 
proportionally with time. A circuit which is 
arranged to achieve this on a linear basis (as opposed 
to sinusoidal or other basis) is shown in Fig. 9. 
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Fig. 8. 


In this familiar circuit when the voltage is switched 
on, the neon lamp may be said to be on open 
circuit, the potential difference V across the con- 
denser, and therefore across the lamp at any time 
T will be given by 
V = B (1 — e#r2) 

where B, r and c having the meanings given in 
Fig. 9. 
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As the potential reaches the value at which the’ 
discharge strikes, the condenser discharges until the 
P.D. has dropped sufficiently for the diseharge to 
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Fig. 9. 


fail again. Adjustment of the values of r and c 
varies the frequency at which the blinking effect 
takes place. 

If now the pair of plates on the cathode ray 
oscillograph which govern horizontal deflection are 
connected across a suitable portion of the resistance 
r in Fig. 9, the spot is deflected proportionally with 
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the potential variations occurring in this resistance. 
These variations have a wave form approximating 
to the saw-tooth shape, so that the spot is deflected 
horizontally across the screen in a manner depending 
upon the A.C. wave form (connected to the vertically 
deflecting pair of plates), after which the spot 
flashes back to the starting point and again traces 
out the A.C. wave. If the two deflections are 
synchronous, or if any integral multiple of the 
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“ time ” deflection is equal to the A.C. frequency, 
the A.C. wave form is traced out into a stationary 
pattern, the length of one wave and the number of 
complete waves shown on the screen depending on 
the value of the above integral multiple. When 
this is one, one complete wave is traced. 

It is intended to demonstrate the examination 
of the wave shapes of some valve oscillators with 
the help of this circuit, the complete wiring to 
the oscillograph for such an experiment being shown 
in Fig. 10. 

3. ACCURATE FREQUENCY CALIBRATION. 

Two methods will be demonstrated, the first being 
by the production of Lissajou’s figures, the second 
by the means of a “rotator” circuit. For the 
first of these methods an accurately known low 
frequency oscillation of fairly good wave shape is 
connected across one pair of the deflecting plates, 
the unknown frequency oscillation across the other 
pair. When the ratio of these two frequencies can 
be expressed as the ratio of two whole numbers the 
deflection of the spot follows the shape of the 
appropriate Lissajou figure, which is stationary if 
the ratio is exact, but which appears to revolve at 
the rate of once per second for each cycle which the 
frequencies are away from the exact ratio. Thus 
a high frequency may be accurately determined, 
in several steps if necessary, from the accurately 
known low frequency. 

In the second method a circle is obtained on the 
screen by means of the circuit shown in Fig. 11, 
in which R is made equal to +, 
deflections, 180 degrees apart in phase, produce the 
circular trace. The variations in sensitivity of the 
oscillograph with anode potential are now made 
use of by applying the alternating potential. of 
unknown frequency in series with the fixed anode 
. battery. Thus the diameter of the circular trace 
is varied according to the total anode potential at 
any moment. 


so that equal 


me 


Fig. 11. 


If, therefore, the frequency of the alternations 
applied in series with the anode is any integral 
multiple of the frequency at which the spot traces 
a circle on the screen, then the diameter of the 
circle will be at its largest and at its smallest each 
the same number of times per revolution, according 
to the above integral multiple. Furthermore, these 
maxima and minima will recur at the same place in 
each revolution, so that the resulting trace will be a 
type of tooth wheel, the number of teeth corre- 
sponding to the integral multiple. Various less 
simple frequency ratios will result in more com- 
plicated forms of wheel, in all of which, however, 
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the ratio of the frequencies is easily observed. 
It may be mentioned that a cursory examination 
of the wave shape of the applied alternating poten- 
tial may be made by observing the shape of the 
teeth in the wheel, as, of course, the diameter of the 
circle at any moment directly follows the applied 
potential. 

It is intended to demonstrate both these methods 
of frequency calibration for several ratios. 
4. HYSTERESIS STUDY. 

For this Fig. 12 shows the electrical connections. 
A magnetising current is passed through two coils 


Fig. 12. 


arranged on either side of the oscillograph in such 
a way that the effects of the currents passing 
through them exactly counter-balance one another, 
and no deflection of the spot from this source 
results. 

One of the pairs of deflecting plates is connected 
across a suitable amount of resistance in series 
with these coils. The other pair of plates is short- 
circuited, as it is not required for the experiment, 
and would otherwise accumulate a charge and so 
cause deflection. The vertical deflection is obtained 
by placing in the middle of one of the coils a bar of 
the metal to be examined so that a vertical deflection 
proportional to the magnetisation in the bar is 
produced, while the horizontal deflection is propor- 
tional to the magnetising force. 


In conclusion it may be remarked that although 
the oscillograph is only ideal for visual examination 
of results, it will be appreciated after the demon- 
stration that this sets no severe limitations on the 
use of the oscillograph, and does in fact enhance 
its value for most types of experiments. Never- 
theless, for recurrent phenomena, other than 
transients, the actual photographing of resulte is 
possible and some such will be shown. 

No mention has been made above of a very large 
section of experiments which have been performed 
with the greatest satisfaction with the oscillograph, 
but it is intended to mention some of those on the 
occasion of the lecture, more particularly the work 
on transients which is now being done by the 
Radio Research Board of Great Britain, as well as 
some further experiments of less importance, which 
are not included above, 
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THE THREE-ELECTRODE VALVE. 


By W. SYDNEY BARRELL 


THE VALVE AS A DETECTOR. 


N earlier numbers of The Wireless 

World and Radio Review, we have 

briefly outlined some of the physical 

properties of the valve, and have shown 
the effects produced by altering the filament 
and anode potentials, and in more recent 
articles we have broadly described the 
effects on the characteristics by structural 
changes in the valve itself. Having thus, 
in a simple and general way, shown how a 
-valve functions, it is now proposed to des- 
cribe some of its several uses. It js not, 
however, our intention to discuss the many 
circuit arrangements which have been 
devised but to confine ourselves to the 
operation of the valve per se. 

Now in order that the signal carried by the 
radio waves be made audible, it is necessary 
to transform these waves in such a way that 
they will operate a pair of telephones, and 
this is the work of the detector in any wireless 
receiving circuit. True, the incoming waves 
may be first amplified by one or more stages 
before detection, but as most beginners 
commence (perhaps we should say, ought 
to commence) with a plain detector, it is pro- 
posed to deal first of all with the valve 
in this capacity. 

It may however be well if we digress for 
a moment in order to be quite clear of the 
conditions a detector must fulfil in order 
that it may make these incoming waves 
audible. The frequency of the oscillations 
used in wireless work is so extremely 
high that neither the ear nor the telephone 
itself can respond to them; but if in some 
way we can transform each wave train 
into a slow variation of current through 
the telephones we shall get an audible 
sound. The detector performs this duty 
by fulfilling two conditions. Firstly, it must 
rectify ; that is to say, it must cut off, or at 
any rate reduce, one half of the oscillations 
in order that they will not neutralize each 
other in their effect on the telephone 
diaphragm. 

Secondly, the detector must transform the 
radio frequency impulses into pulses of a 


lower frequency so that they may become 
audible. 

The valve is capable of operating as a 
detector of radio frequency oscillations in 
two distinct ways: one, making use of a 
series grid condenser, and the other without. 
These two methods are quite distinct and 
operation takes place at quite different parts 
of the characteristic. See Fig. I. 

Taking the second method first, recti- 
fication is due to the fact that over a certain 
region, the anode current-grid_ volts 


GRIO CURRENT 


= GRID VOLTAGE 
Fig. 1. A is the point of operation without a grid 
condenser. Bis point of operation with grid con- 
denser and leak. 


characteristic is curved, and if operated at 
this point equal but opposite variations 
in grid potential will cause unequal variations 
in anode current, resulting in the mean 
anode current being varied. 

Let us study this a little closer. 


ANODE DETECTING. 


In Fig. 2, we show the lower portion of 
a typical characteristic curve of a three- 
electrode valve obtained by plotting anode 
current against grid voltage, and it will be 
observed that the characteristic is markedly 
curved over this portion. Suppose the 
valve to be adjusted by some means to work 
at the point x, then normally a certain 
current J, will flow in the anode circuit. 
Now the incoming oscillations will give an 
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increment + e to the normal grid potential 
followed by an equal one of opposite sign 
— e and the anode current will rise and. fall 
proportionately according to and along 
the characteristic. That is the anode current 
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Fig. 2. 


will swing between the limits Y and Z, 
and we get an alternating current in phase 
with the incoming oscillations superimposed 
on the normal steady anode current. Due, 
however, to the fact that the point of opera- 
tion is at the bend of the curve, equal grid 
voltage variations above and below the 
normal do not produce equal changes 
in anode current, but as shown in Fig. I, 
the anode current variation due to the posi- 
tive grid increment is greater than that due 
to the negative one, and as a result the mean 
anode current is increased. 

It wil be obvious that the rectifying 
action of this method is due to the fact 
that the curve of Fig. 2 is asymmetrical 
around the point x, and further, the greater 
the asymmetry the better the rectification. 
This means that for rectification without a 
grid condenser, we require a valve which gives 
a characteristic having a sharp bend, and 
indeed, the curvature of the characteristic 
at the operating point is a direct index of 
the detecting merit of the valve. There 
is a second essential in that we must have 
some means at our disposal to enable 
us to adjust the grid potential to the point 
where the bend is most pronounced. This 
is generally carried out by means of a 
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potentiometer so arranged as to give the 
desired steady potential to the grid. With 
certain valves such as the Q and Qx, which: 
have been specially designed as detectors, 
this grid potentiometer may be dispensed 
with and the grid connected direct to the 
— terminal of the filament battery which, 
generally speaking, means that the grid will 
have a small negative potential. See Fig. 3. 

Adjustment should then be made on the 
anode battery for the best results, the 
reason for which it is not far to seek. The 
effect of changing the anode voltage is to 
move the characteristic bodily to the left 
or right according to whether the anode 
voltage is increased or decreased, and by so 
doing we can arrange the position of the 
curve so that the operating point is at the 
bend. For “ anode rectification,” then, we 
require a valve such that its characteristic 
exhibits a sharp bend, and this usually 
means the valve must be specially designed. 
These valves have a close grid mesh, and 
the nearer this is placed to the filament 
the sharper the bend. All valves must, 
by reason of the space charge, have a bend 
in the characteristic, but it is usually not 
very pronounced, and valves of the so-called 
general purpose type are generally very 
inefficient if used in this way. They are, 
however, used with success in conjunction 
with a grid condenser and leak. 

This grid rectification, as it is called, is so 
named because the currents are now rectified 
on the grid instead of on the anode, as in 
the_ previous method. 


GRID DETECTING. 


When operating with a grid condenser, 
there are two changes to be considered. 
Firstly, the rectification which takes place 
on the grid, and secondly, the steepness of 
the anode current curve, the merit of the 
valve when operating in this manner being 
proportional to both these factors. Let 
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us see what happens when incoming waves 
are impressed on the grid circuit of Fig. 4. 
The positive half wave will give the grid 
a + potential, and therefore electrons will 
be attracted to it. These electrons ac- 
cumu ate on the grid, thus giving it a nega- 
tive potential causing a consequent decrease 
in the anode current. The negative half 


Fig. 4. 


wave applies a negative potential to the grid 
which prevents the flow of further electrons 
to it. The net result of one complete 
oscillation is therefore that the grid is 
left with a negative charge. Successive 
oscillations in the wave train increase 
this negative charge thus still further 
decreasing the mean anode current. This 
action is graphically represented in Fig. 5, 
from which it is seen that the radio 
frequency voltage is superimposed on a 
changing mean grid potential, and the 
point of operation slides down the curve 
instead of remaining fixed as in the case of 
the anode detecting methods previously 
clescribed. 

Now it will be seen from the fore- 
going that at the end of a wave train the 
grid condenser is negatively charged, and the 
anode current consequently reduced. In 
order that the valve may re-assume its 
normal condition it is necessary for this 
condenser charge to leak away, and in 
practice this is arranged for by providing 
a high resistance R, Fig. 4, across the con- 
denser. The value of this resistance or 
grid leak as it is called, next requires con- 
sideration. If its resistance is too low 
the rectified charge on the condenser will 
leak away almost as fast as it collects, and 
signals will be weak. On the other hand, 
if its resistance is too high, strong signals 
will probably produce a “ wipe-out.” 

Generally speaking a 2 megohm resistance 
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is a suitable value with a condenser ot 
0'00025 mfd. capacity. 

To get the best results with this method 
of rectification it is necessary that the valve 
should work on that part of the grid 
current curve where the curvature is greatest. 
It is also necessary to simultaneously 
adjust the plate potential to such a value 
that the operating point lies on the 
steepest part of the anode current charac- 
teristic. Experience shows that as a 
rule the best results are obtained when the 
grid is given a slight positive potential 
which can be easily secured by connecting 
the grid return lead to the terminal of the 
filament battery. 

This is very important when using many 
of the new dull emitting valves as detectors. 
The reason is, that no current whatever 
flows to the grid until it is made positive 
with respect to the filament, and since, 
with the method of detection under review, 
we are working on the grid current curve 
the necessity of connecting up the circuit 
as suggested will be realised. It is quite 
probable that much of the trouble ex- 
perienced by amateurs when using these 


ANODE CURRENT 
non 


Fig. 5. 


valves is due to the grid return lead being 
connected to the negative instead of the 
positive terminal of the filament battery. 
It is further an advantage to make the 
final adjustments on the filament resistance, 


this often greatly helping the signal strength. 
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THE 1,600 METRE BROADCASTING STATION. 


THE POINT OF VIEW OF THE B.B.C. 


In the following article the chief engineer of the B.B.C. states the case of the 

Company for the erection of a high power station to work on 1,600 metres. 

It will be remembered that the announcement of this project met with some 

criticism (see in particular the Editorial of the Wireless World and Radio 
Review p. 638, February 2oth, 1924). 


By P. P. ECKERSLEY. 


HERE is undoubtedly a good 

deal of misconception about the 

high powered station, and whereas 

it was expected that this new 
departure on the part of the B.B.C. would 
be hailed with acclamation, and while this 
has been so in most quarters, there has ałso 
been a certain amount of criticism about the 
station. Let us take these criticisms under 
their various heads and let us examine as 
far as we can what ground there is for 
complaint. 

The first criticism and the most obvious 
one is that it may be difficult for users of 
crystal and other sets to convert such sets 
so that they can hear the 1,600 metre 
transmissions. Let us suppose for a moment 
that it is difficult to convert sets. It should 
be pointed out here and now that conversion 
is not absolutely necessary, because listeners 
will get exactly the same service from the 
existing stations as they had before, and it 
is only a universal Oliver Twist feeling in 
all listeners that will cause them to worry 
about conversion. The new station, if it 
comes about, is additional to the present 
service. It is not replacing any existing 
service. 

But, now let us examine in more detail 
whether it is so amazingly difficult to convert 
a set- to listen to the new high powered 
station. We will take the ordinary crystal set 
that has been used with a local station. If 
the user is more than 100 miles from the high- 
powered station it is useless to talk of 
conversion, because the crystal set will not 
receive the new station at over 100 miles, 
but those crystal users in London who 
may wish to receive the high-powered 
station can convert their sets at a cost, 
which I hesitate to name, but which will be 
very small, by simply adding a loading coil, 
or more simply still, a variable condenser 
to be connected between aerial and earth. 
The cost of such a variable condenser will 
be very small, but once more, if the user 


cannot afford to buy such an attachment 
he will have the same service as he had 
formerly. The whole point is that, thanks 
to the enormous power of the new station, 
the apparatus to detect it need be of the 
very simplest character, and need not be 
so Sensitive as heretofore; thus the con- 
version is made even easier than it might 
appear at first sight. Surely then, this 
criticism is dealt with at once. 

There has been some talk in the Press 
and elsewhere saying a conversion will be 
a most costly and difficult matter, but the 
critics have not realised the enormous 
power of the station, which makes all con- 
version so vastly more simple than they 
had comtemplated. It is true that there may 
be sets which are not susceptible of conversion 
very easily, but I am convinced that these 
represent a very small proportion of the 
total number. : 

There is another criticism that people 
will hold off and not buy sets now, but will 
await the high powered station. Supposing 
these people are potential users of the present 
scheme, seeing that conversion is so easy, 
and seeing that such things as replaceable 
coils are incorporated in a majority of 
designs, why should such people deny 
themselves the present service when they 
can enjoy it now and only await the addition 
of another service ? They will be no better 
off with the new high-powered station, 
except that they will have two services 
to choose from. Why should they be so 
timorous as to hold off until they can get 
two services ? 

Another criticism has been raised which 
says that many people have heretofore listened 
to the concerts from Continental stations 
at 1,700 metres, and that these trans- 
missions will be now denied them. In some 
places this may be true, but I think everyone 
will realise that we must study the majority 
and because 0-00001 per cent. of the popula- 
tion may be denied certain services they have 

B 
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enjoyed beforehand, are we to hold up the 
whole progress of broadcast on account 
of them, and are we to deny vast areas 
the advantages they will enjoy on account 
of this tiny minority? I am sure the 
first people to agree with these sentiments 
will be the minority. British people are 
normally fairly sporting, and they do give 
way to the claims of the majority. If anyone 
lives over 30 miles away from the contem- 
plated station they should be able to still 
hear Paris. 7 

Now let us come to the advantages of 
the new high-powered station, having, I 
hope, dealt fairly adequately with the 
criticisms. In the first place I think it 
is axiomatic to say that broadcasting as 
broadcasting cannot be enjoyed much more 
than 30 miles from a main station. It 
may be very interesting to listen to Aberdeen 
in Cornwall or Sheffield in the Orkneys, 
but it is not broadcasting as such, and it is 
a very small minority of the population 
who have decep enough pockets to afford 
the apparatus necessary. 

Broadcasting as broadcasting can, I think, 
be only really appreciated if the listener 
is within 30 miles of a main station. I 
live to be corrected, and I am sure that this 
will raise a great deal of controversy, but 
with oscillation, interference, electric light 
noises of all sorts, a factor of safety is no 
longer present if the signal is weak compared 
to these extraneous noises. It is a nice 
hobby, but it is not broadcasting as such. 
Take then a map of England ard draw round 
our main stations circles of 30 miles radius. 
Draw round relay stations circles of five 
miles radius. Has the whole of England 
been covered with broadcast ? Is it possible 
for the majority of people to receive broad- 
cast on simple sets ? The answer obviously 
is “No!” and only those privileged by 
chance to live within a certain distance of 
a certain point can enjoy broadcast to the 
full. Why, because of trivial disadvan- 
tages should dwellers in other areas be denied 
broadcasting ? Why should all our pro- 
grammes be jammed and interfered with, 
simply because there may be some difficulty, 
and I submit a very small difficulty, inherent 
to the scheme ? Obviously, we must study 
the majority, and this high-powered station 
will open up on the one hand to the manu- 
facturers and traders a vast amount of virgin 
soil untouched before, and on the other 
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hand to the public, wherever they may live, 
an almost equal chance to receive broadcast. 
Why will the trader complain because we 
are going to give him an increased market 
for his wares? It would seem surely un- 
reasonable. . 

Many complain to us not only of inter- 
ference, which in one fell swoop we would 
overcome, but they complain that simul- 
taneous broadcast is not all that can be 
desired because of induction and cross-talk 
on the lines. 

We further submit that relay stations 
are very well in their way, but are dependent 
to an extent upon the weather and the con- 
ditions obtaining on the land lines. In 
one stroke, by erecting this high-powered 
station, we have overcome all those troubles 
because every relay station can be worked 
off the high-powered station, and relay 
stations can be given the London programme, 
which I submit, with all deference, is pro- 
bably through force of circumstances the 
best programme. Thus the present dis- 
advantage of simultaneous 1s done away with 
and all the advantages secured. 


Lastly it is a question of national pride. . 


France will be erecting such a station: 
are we to be behind? If we are successful 
in our experiments, British broadcasting 
will stand supreme and unique throughout 
the world, and even the most captious 
critic will find little to complain of. This 
indeed is looking ahead, for the high-powered 
station is not yet, not a single turn of in- 
ductance has been wound, not a valve has 
been bought, not an aerial erected ; the whole 
scheme depends entirely upon the success 
or otherwise of the experiments. 

We are hoping to have the co-operation 
of all wireless amateurs in our experiments, 
and we are hoping that they will give us 
data to enable us to determine the all-im-. 
portant question as to whether this con- 
templated addition to our service will inter- 
fere with the present service. If it can be 
proved and substantiated that whatever 
we may do to eliminate harmonics and so 
on that the powerful station we have in 
contemplation will interfere with or upset 
the present station in any way, ‘we shall 
be the first to condemn the scheme as im- 
practicable, and we shall have to think over 
other methods of overcoming the bugbear 
of interference, cross-talk and induction 
on simultaneous, the difficulties of feeding 
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relay stations and the claims of the majority 
in England who have not yet been adequately 
served with broadcast. Dwellers in the 
towns have infinite distractions for the even- 
ings, and broadcast for them is supplementary 
to all these. Perhaps your readers have not 
realised what an incalculable boon broad- 
casting may convey to those who are con- 
demned to spend long dreary evenings in 
the country without the possibility of 
distraction of any sort. The high-powered 
station is additional to the present service, 
and will bring in all those not adequately 
served at present. Must it be said that 
those who are satisfied at present have for 
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purely theoretical and recondite reasons 
denied to others their right to enjoy broad- 
casting ? Must it also be said that a few 
manufacturers, traders and others are evi- 
dencing short-sightedness in any uneasiness 
they may have, cutting their noses to spite 
their face. We are opening up to them, 
if and when this high-powered station 
gets going, a market greater than they have 
ever had before. 
Remember, it is all problematical as to 
whether the station will be built. We are 
only going to experiment, and much will 
still have to be done, even if these are suc- 
cessful, before the actual scheme is approved. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Further Discussion on Loud Speakers. 


At a joint meeting of the Institution of Electrical 
Engineers and the Physical Society on Thursday, 
February 14th, there was a resumption of the 
discussion on loud speakers, which was commenced 
on Thursday, November 29th. 

The resumed discussion was opened by Sir 
Richard Paget, who said that the ideal reproducer 
of sound must be sensitive to frequency changes, 
and it must be free from any resonance caused by 
this or that component. The vice of the horn 
was not the fact that the horn has resonance of 
its own but that when resonances come along the 
horn makes such a fuss about them. The ideal 
reproducer must also faithfully repeat rapid 
changes in amplitude as well as rapid changes in 
frequency. Audibility was almost entirely a 
matter of diction, that is to say, faithfulness in 
reproduction of the higher frequencies. 


Mr. B. S. Cohen, who spoke next, said that 
many of those present would probably remember 
an experiment by Sir Oliver Lodge in the early 
1900’s, in which excellent results were obtained 
with what was probably the first loud speaker. 
Although certain changes had been made in more 
modern loud speakers, for commercial purposes, 
they had not been particularly advantageous from 
the point of view of efficiency. His own definition 
of a perfect loud speaker was one in which the ratio 
of acoustic input to acoustic output is l at all 
frequencies and amplitudes and all combinations 
of frequencies. He then demonstrated an appara- 
tus which he has devised for measuring frequency 
and for indicating resonance peaks in the 
receiver circuit. 


Mr. G. H. Nash put in a strong plea for the 
horn receiver. He commented upon the fact that 
Prof. Rankine had said, on the occasion of the 
previous meeting, that we should avoid the horn 
because of its resonance, and Capt. Eckersley had 
also said that the hornless receiver had certain 
important advantages, chief of which was that it 
brings out a low frequency, but he also mentioned 


that it is extremely inefficient. If efficiency was 
to be obtained it was necessary to put in more 
valves. On the other hand, he contended that the 
horn type of loud speaker is a perfectly 
natural amplifier. He showed a curve illus- 
trating the permissible distortion on loud 
speakers to obtain good speech, and added 
that many of the horn types operated with much 
less distortion than this permissible amount shown. 


Captain H. J. Round said that if one takes 
arbitrarily any microphone and attempts to 
magnify the resulting currents from that instrument, 
one is led to recognise very quickly the limitations 
of one’s amplifying apparatus. A valve amplifier 
could be said to have certain peak voltage limits. 
By increasing the size and power of valves this 
voltage limitation could be increased, but there was 
one place in the system where this cannot be done 
economically, and that was the place where the 
maximum power is used, ¢.e., in the wireless 
transmitter. The consideration of this effect was 
exceedingly complex. The natural sounds which 
it was desired to transmit had all sorta of peak 
amplitudes at all sorts of frequencies, and the 
question was the basis which should be adopted 
for transmitting these different frequencies. On 
the microphones and amplifiers now in use it was 
possible to make a very large number of changes 
in the way the frequencies are represented. 
Probably before long it would be possible for the 
N.P.L., or the B.B.C. to give us some frequency 
strength standard, and then the difficulties would 
be less. This subject had an important bearing 
upon the loud speaker problem. 

Other speakers devoted attention to the type 
of valve suitable for loud speaker reproduction, 
and discussed whether it was better to employ 
sufficient energy to operate a less sensitive but more 
faithful loud speaker, or to limit the electrical 
amplification and make up for this by the 
mechanical amplification to be obtained by 
the employment of a horn. 
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To turn to the amplifier. The three layer of 300 turns of No. 38 S.S.C., and over- 


valve sockets are seen at the top of the panel, 
and the controlling filament rheostats at 
the bottom. It is, of course, essential for 
the valves to be fitted with separate filament 
control, as each 
valve may re- 
quire a par- 
ticular filament 
current. 


The valve 
holder seen in 
the centre of the 
panel receives 


the plug-in type 
of transformer, 
and the con- 
denser imme- 
diately below it, 
has a value 
0-00015 mfd., 
which tunes the 
primary of the 
transformer. 
The value of 
this condenser 
may be up to 
0:0002, but not 
larger. A larger 
value will cover 
a wider band of 
wavelengths at 
the expense of 
signal strength. 
Various trans- 
formers can be 


winding this with a second similar single 
layer separated with a piece of insulating 
empire cloth. 

On no account should the windings ’be 
treated with 
paraffin wax or 
shellac, as this 
will consider- 
ably increase the 
self-capacity of 
the windings, 
thereby altering 
the tuning range 
and reducing 
signal strength. 
The ends of the 
turns can be 
brought out to 
a suitable base 
on which four 
valve legs are 
mounted. The 
connections for 
the transformer 
are taken to the 
valve pins as 
shown in an 
accompanying 
figure. 

For substitu- 
ting the tuned 
anode method 
of coupling, a 
suitable base 
must be made 


made up and up with four 
plugged in to The H.F. and L.F. amplifying and detecting unit for use with valve legs and 
suit any wave- the tuner already described. A nother H.F. transformer and the a coil holder 
length band. long wave resistance A: F. amplifier are also shown. and the con- 
The circular nections picked 


type of intervalve transformer is still very 
popular, but if built by the experimenter, 
a good deal of testing and readjusting may 
be necessary in order to obtain the best 
result over the required range of wavelengths. 
A really efhcient transformer for short waves 
(350 to 570 metres) can be made up by wind- 


ing a Ifin. ebonite former with a single’ 


up as indicated. The anode coil when in this 
position is tuned by the transformer con- 
denser. For long wavelengths (2,000 metres 
and upwards) it is quite unnecessary to 
make use of the transformers or anode 
inductances, for good amplification can be 
obtained by the resistance capacity method 
of high frequency intervalve coupling. The 
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connections necessary for a plug-in unit 
used to replace the transformers are 
also given. The transformer and anode 
tuning condenser should be set at the 
minimum position when the resistance 
coupling unit is made use of. The anode 
resistance varies from 60,000 to 100,000, 


GRIO ORI 
PLAT PLAT 
u re) H.T t rr 
O6 LT. i% 


“ESISTA £ 
TUNED ANODE Ae Mae 


TRANSFORMER CAPACITY 


Connections of plug-in units for interchanging tuned 
anode, transformer and resistance capacity! H.F. 
amplification. 


depending on the type of valve and the 
value of the H.T. battery employed. The 
resistance unit may consist of a small 
ebonite panel just a few square inches in 
area and carrying the valve legs and clip 
in anode resistance of the type which is 
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Reaction for short waves is obtained 
by coupling a coil of say 30 turns to the 
transformer or anode coil. The writer uses 
transformers and the reaction coil is wound 
in a circular slotted ebonite former mounted 
on a spindle with handle and the requisite 
coupling is obtained by moving the coil over 
the transformer. This method makes tuning 
sharp, and together with loose coupling of the 
aerial and closed circuit coils, interference 
can usually be eliminated. An instance 
of this can be given. The writer’s station 
is situated within a mile of 2 LO, and yet 
Birmingham or Newcastle can be tuned in 
and distinguished, whilst the nearby station 
is transmitting, although the same of course 
cannot be entirely cut out. 

The grid leak is connected to L.T.+, 
which allows the resistance capacity and 
tuned anode couplings being used without 
further altering the circuit. 

The H.T. bypass condenser is of 2 mfds. 
capacity, and in general should not be 
less than o-5 mfds. 


Underside view of panel. 


It is interesting to note that even the plates of the variable 


condenser are home-made. 


specially manufactured for this purpose. 
Alternatively a pencil line made in a groove 
in the ebonite will serve as a suitable leak. 
The pencil line can be rubbed away until the 
maximum signal strength is obtained. 


The wiring of the amplifier must be 
carefully carried out, and in particular 
grid leads and all other leads in the high 
frequency side should be short and kept as 
far away as possible from others: It is better 
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to use a stiff wire such as No. 
16, as this does not sag and 
requires ne insulating sleeving. 
. Mention might be made of 
the necessity of paying particular 
attention to the insulating 
materials used in valve ap- 
paratus. The ebonite should be 
of the very best grade and well 
rubbed down. Cheap valve 


sockets may also be looked. | 


upon with suspicion. 

In conclusion the writer would 
add that a well-made three- 
valve set is quite powerful 
enough for all experimenters 
who wish to get long distance 
stations. The set herein de- 
scribed receives all B.B.C. and 
American broadcast on favourable 
nights. On long waves PKX 
(Malabar, Java, 8,800 metres), 
as well as the long wave 
American stations Arlington and 
Annapolis can be tuned in. 
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Practical wiring as viewed from the underside of the panel. 
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Broadcasting in Ceylon was inaugurated on 
February 22nd, when a programme was trans- 
mitted from Colombo. 

2 $ 2 2 

Wireless receiving apparatus is being installed 
at the Lancashire Constabulary headquarters at 
Preston. 


$ 2 cd $ 
H.R.H. The Prince of Wales is to broadcast a 
speech from 2 LO at nine o'clock on March 18th, 
on behalf of the British Empire Exhibition. 


* a * a 


The question of an International Wireless 
Conference is to be discussed at the 28th session 
of the League of Nations, which will probably be 
held at Geneva on March 10th. 


$ a * * 


The B.B.C. has decided to re-transmit pro- 


grammes from KDKA every Saturday night at - 


11 o’clock until further notice. 
+ + J +% $ 


Transmitting Records. 

Mr. Gerald Marcuse (2 MN), referring to his 
letter in our last issue, in which were given par- 
ticulars of the number of American and Canadian 
amateurs worked by members of the Committee 
of the Radio Transmitters’ Society, states that 
further successes have now been obtained. 2 OD 
has now worked 24 Americans and Canadians ; 
2 KF, 21; 2 SH, 14; and 2 MN, 12. 

During the last ten months Mr. W. E. F. Corsham 
(2 UV) of Harlesden, N.W.10, has worked with 
175 amateur transmitters. This number is made 
up of 135 British (85 beyond a 20 miles radius), 
14 foreign and 26 British (unlisted). 

Having no mains or generator supply, 2 UV 
relies on H.T. dry cells, obtaining antenna currents 
from 0°] to 0°15 amperes. 


Two-Way Working with Denmark. 

In addition to working with 7 EC (Copenhagen) 
on January 6th, Mr. James Croysdale (5 US), 
of Burley-in-Wharfedale, Yorks, has effected two- 
way communication with the Danish stations 
7 QF and 7ZM. The latter has been worked 
in broad daylight with an antenna current of 0'4 
amperes. 


Glasgow's Educational Broadcasting Scheme. 

The Glasgow Education Authority has almo.t 
unanimously approved of a scheme of educational 
broadcasting, and for the benefit of schools in the 
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Glasgow area, lectures are to be transmitted on 
such subjects as musical appreciation, Scottish 
history, science and French. The proposal is that 
lectures will be broadcast only one day per week 
between 3 p.m. and 4 p.m. The cost of installing 
receiving equipment will be borne for the most 
part by the schools and it is understood that the 
sets will be constructed or assembled by the pupils 
themselves. 

This admirable scheme, which promises every 
success, might well be adopted by education 
authorities throughout the land. The experiment 
will be watched with great interest. 


Two-Way Communication with the Continent. 

With the small transmitting power of 3.5 watts, 
Mr. Alfred D. Gay (6 NF) of West Norwood, has 
successfully worked 8 CT of Bordeaux. 8 CT 
was received at a strength of R7 on a two-valve 
set. 

6 NF has also worked with Luxembourg, 1 JW, 
who reported his signals weak but readable. 


New Radio Society 

A new society for the study of wireless problems 
has been formed under the name. of ‘“ The Board 
of Radio and Scientific Research.” The Hon. 
Secretary’s address is 132, Handcroft Road, West 
Croydon, Surrey. 


Broadcast Reception on Trains. 


Another successful experiment in receiving 
broadcasting on an express train has been carried 
out, this time by the Great Western Railway. 

A six-valve set was installed in a brake-van of 
the 4.10 p.m. Paddington to Birmingham express 
on February 21st, and the programme from 2 LO 
was clearly received 60 miles from London. Bir 
mingham was then tuned in with equal success. 
The tests were continued on the 8.10 express from 
Birmingham to Paddington, and Bournemouth's 
programme was received with perfect clarity on 
the telephones, without interference from external 
noises. 


Signals from the McMillan Arctic Expedition. 


In our issue of February 20th it was stated that. 
no British amateur had received signals from the 
Bowdoin (WNP), the ship of the McMillan Arctic 
Expedition. We are interested to learn, however, 
that Mr. J. H. Ridley, of Messrs. Burndept, Ltd., 
succeeded in tuning in WNP on 218 metres in 
November last. 
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The Ideal Home Exhibition. 

Demonstrations by the British Broadcasting Co. 
are a regular feature at the Daily Mail Ideal Home 
Exhibition, now being held at Olympia,.London, W. 
In order to give visitors an insight into the methods 
of broadcasting, a special series of short, popular 
lectures is being previded in the Demonstration 
Hall. 

The wireless trade is represented by four well- 
known firms, whose stands should not be overlooked 
by wireless amateurs and broadcast listeners. 


A New Wireless Film. 

For the purpose of educating the public in the 
manipulation of valve receiving apparatus and the 
operations involved in the transmission and recep- 
tion of broadcasting, a rather clever film has 
recently been introduced by the General Electric 
Company. 

After showing how the sound waves at the trans- 
mitter create modulated ether waves, and how these 
ether waves are converted to sound waves by 
the receiving apparatus, the film depicts the 
announcer and artists at 2 LO carrying out their 
duties, and indicates the great pleasure which the 
family circle can obtain by the installation of 
suitable receiving apparatus. Of interest in the 
film also are views of the General Electric Company’s 
works at Coventry. The method of assembly of 
the receiver and its wiring is very interesting, and 
the wireless amateur will no doubt very closely 
watch the method by which jigs are used for shaping 
wire for the ynternal connections. 

We understand that the film will shortly be 
released for public exhibition. 


A Manchester Transmitters’ Society. 

Amateur transmitters in the Manchester area 
are invited to join the Radio Transmitters’ Society, 
which has just been formed in that city. The 
membership already numbers nearly 50, and it is 
hoped that this figure will be considerably aug- 
mented at the next extraordinary gencral meeting, 
which is to be held at 7.30 p.m. on March llth, 
at the Grand Hall, Aytoun Street, Piccadilly, 
Manchester. The Hon. Secretary is Mr. W. R. 
Burne (2 KW) of Springfield, Thorold Grove, 
Sale. Itis understood that the Society will wosk in 
close touch with the Radio Society of Great Britain. 
Transatlantic Amateur Working. 

Mr. H. L. Bowen (6 RY) of Bath, reports that 
he successfully established communication with 
1 XAR on the night of February 15th, and with 
1 CMP in the early morning of the 19th. The 
latter station is situated at Bridgewater, Mass. 


EEEn KAFERE EAE 


ECCENTAIC 
FIRING SCREW 
Anew and useful vernier attachment for condensers, 
known as the “* Fynetune ’’ micro-adjuster. 
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(Courtesy Scientihc Supply Stores.]} 


The use of square law condensers is rapidly 
gaining favour among experimenters, and to 
meet the present demand the condenser shown 
above has recently come onto the market. It is 
fitied with a vernier, which ts a useful refinement. 


R.A.F. Seeks Wireless Operators. 

In spite of the popularity of amateur radio, the 
Royal Air Force is experiencing difficulty in obtain- 
ing skilled operators. During the present year a 
special effort is being made to recruit 250 operators 
who will be given the rank of Leading Aircraftman 
or Aircraftman (First Class) according to the skill 
shown. Full particulars, including information 
concerning marriage allowances, can be obtained 
from the Air Ministry. 


Forthcoming Events. 


WEDNESDAY, MARCH 5th. 

Institution of Electrical Engineers (Wireless Section). At 6 p.m. 
(light refreshments at 5.30). At Savoy Place, Victoria Embank- 
ment, W.C.2. Lecture: *" Development of the Bellini-Tosi 
System of Direction-Finding in the British Mercantile Marine.” 
By Commander J. A. Slee, C.B.E., R.N.(Ret.), Member 

Edinburgh and District Radio Society. At 8 p.m. At 117, George 
Street. Business meeting. 

Golders Green Radio Society. At 8.30 p.m. At the Club House, 
Willifield Way, N.W.11. Exchange and Mart of Surplus 
Apparatus. 

Clapham Park Wireless and Scientific Society. Lecture, ‘‘ Wave 
Motion.” By Mr. J. G. Hurst, 

Hampton and District Radio Society. Lecture: 
Measurement.” By Mr. Dye, B.Sc. 

Tottenham Wireless Society. At 8 p.m.* At 10, Bruce Grove, 
N.17. Monthly Business Meeting. Lecture: ‘ Elimination of 
Interference in Wireless Reception.” By Mr. F. E. R. Neale. 

North Middlesex Wireless Club. At Shaftesbury Hall, Bowes 
Park, N. Exhibition and Sale of Instruments. 


THURSDAY, MARCH 6th. 
Sale and District Radio Society. At 37, School Road. Lecture 
by Mr. G. R. Lewis. 


FRIDAY, MARCH 7th. 

Radio Society of Highgate. At 8 p.m. At Edco Hall, Archway 
Road. Lecture: “Television.” By Mr. A. N. Browning. 
Sheffield and District Wireless Society. At 7.30 p.m. At the 
Department of Applied Science, St. George's are. Ele- 

mentary Class, 
Wimbledon Radio Society. Lecture: 
Mr. Milton Ayres, A.M.1.E.E. 


MONDAY, MARCH 10th. 
Ipswich and District Radio Society. At 55, Fonnereau Road. 
Open Night. 
Dulwich and District Wireless and ental Association. 
Lecture: *‘ Construction of the Thermionic Valve.” 
Sale and District Radio Society. At 37, School Road. Open 


Discussion and Experimental Work. 


“ Wavelength 


“ Reflex Circuits.” By 
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INTERFERENCE DURING BROADCASTING. 


Below is published correspondence forwarded 
to us by the Radio Society of Great Britain with 
the comment :— 

“It is customary for a great number of * histeners- 
in’ to blame the amateur wireless experimenter 
whenever they are troubled by interference with 
the B.B.C.’s wireless programmes. ‘The attached 
correspondence published in the Southern Daily 
Echo is forwarded in the hope that it will relieve. 
to a certain extent, the heavy burden of blame 
which the experimenter is compelled to bear. 


“In addition to throwing a little light where 
there is much darkness, the correspondence also 
has its humorous side.” 


6-2-24. 
To the Fditor of the Southern Datly Echo. 

Str,—Hundreds of listeners-in of wireless programmes in 
Southampton and district must have been annoyed beyond en- 
durance last night by a would-be transmitter of Morse code, who 
kept up a terrible din by repeating the same two letters with a 
* buzzer ” for at least an hour. The noise was so intense in this 
district that on a three-valve set working a loud speaker it could 
be heard distinctly several rooms away, and same in at about 
the same volume as the Savoy bands on the Bournemouth wave- 
length. This must be ecither the work of an amateur at close 
quarters, or if broadcast all over the town, must be from a very 
powerful set. If the owner is so ignorant of the rudiments of 
wireless that he is unaware of spoiling other people’s reception 
for miles around, then he is obviously unfit to hold a transmitting 
licence, if he has one. Catcalls owing to oscillation have been very 
common of late, and have been generally regarded as the result 
of carelessness, but this last effort seems to prove the existence 
of the kind of “fend ” who delights in spoiling other people's 
pleasures out of pure mischief. If those who were affected last 
aight will kindly drop me a P.C. stating the intensity with which 
they received the signals as compared with the umemouth 
station’s output, it will be possible at least to localise the offender, 
and having done this, will allow the B.B.C. to deal with him as 
they think fit. Yours faithfully, (Signed) D. S. Baker. 

* West Brook,” Millbrook Road. 


7-2-24. 
Drar SiR —I note your correspondent, Mr. Baker, has been 
disturbed by some powerful station sending the sarne two letters 
with a “ buzzer ” for at least an hour, and that he wishes to locate 
the offender, with a view to his being reported to the B.B.C. Well 
sir, the *' buzzer ” is a high power transmitter of probably 125 kw 
‘some ‘* buzzer ”), and the offender an Admiralty station. In 
some cases other such stations create the same so-called terrible 
din. They did so before broadcasting became a hobby. Probably 
this will save many P.C.s. 
‘ours faithfully, (Signed) ALBERT Parsons. 
65, Cromwell Road, Winchester. 


Str,—Re the letter in last night’s kcho, may I be allowed to 
enlighten the author on a few points ? 
I. The * Buzzer” was C.W. from a powerful station. 
2. The two letters were P 1. 
3. The Morse did not emanate from a local amateur trans- 
mitter, as they are forbidden to send during broadcasting 


hours. 
4. The signals were received with great volume all over 
the town, l , , 
5. ‘lhe same station was working yesterday evening 


(Wednesday) sending P r, changing to P2, and then a 
jumble of letters and figures, finishing with A R (end of 
message). No call sign given. 
6. The signals were heard on every wavelength of the B.B.C. 
7. When B.B.C. closed down signals ceased, and could only 
be received by making recciving set oscillate. 
Trusting this will clear the air somewhat for Mr. Baker's 
enquiries, Yours faithfully, 63W. 


Sir,— Will you permit me to thank the numerous users of wireless 
“who sent me their experiences yesterday. Dozens of letters 
arrived from all parts of the town and suburbs, Totton, Hamble. 
Westend, etc., all giving practically the same account, that they 
had to close down on Tuesday night after 10 o'clock, and on Wednes- 


day in the “ Children’s Hour,” and after ten o'clock again. It 
seems pretty evident therefore, that the trouble came from outside 
the town on the high-power set. 

Your correspondent, Mr. Parsons, of Winchester, judging by 
the tone of his Ictter, is either a transmitter, or has some technical 
knowledge of these matters, and seems to be uncannilly certain 
of his own deductions. He seems to have overlooked enlightening 
us as to the main factor in the situation, however, viz., why, if 
the signals came from an Admiralty station, no call sign was used, 
and under what conceivable circumstances an Admiralty station 
would send out a repetition of x P’s for hours at a stretch. 

However, having focussed attention on this matter the full 
weight of the evidence has been transmitted to Bournemouth 
for the B.B.C.’s perusal, together with the suggestion that some 
unauthorised person may have gained access to a high-powered 
set between hours. They will no doubt take such action as thev 
think fit to prevent a repetition of the nuisance if they have not 
already done so, as I note there was no interference yesterday. 

Thanking you for your valuable help in this matter. 

Yours faithfully, (Signed) D. S. BAKER. 

“ West Brook,” Millbrook Road. 92-24 


Sir,— May I again beg space to enlighten numerous amateurs 
with regard to the interference they have had to contend witb 
within the last few days. 

It is the custom of high power stations to measure “‘ field strength” 
etc., at certain periods with a view to gaining further knowledge 
of the behaviour of waves radiated, absorption factors, harmonic 
phenomena and the like. This, of course, needs more than one 
station, the chief of which is the transmitter. It may be also that 
a new type of transmitter required testing. This necessitates 
the station sending for a given period. For different wavelengths 
and powers different symbols are used, the one we have heard 
being Pr (P one). 

This symbol was sent out by a station which did give a call sign 
namely, ‘* BYC,” hence “BYC” has been experimenting again, 
and we, through being in close proximity to such a high powered 
Station, have been the victims of harmonic interference. As 
an experimenter I find great pleasure in trying to devise some means 
whereby these harmonic effects may be eliminated during such 
tests as we have just experienced. 

Who knows but what these experiments were being carried out 
for the benefit of amateurs in the future ? 

Yours etc., (Signed) ALBERT Parsons, 

65, Cromwell Road, Winchester. 


1I-2-24. 

Str,—The thanks of all wireless enthusiasts are due to Mr. Baker 
for focussing and consolidating attention in the proper quarter 
to the recent disturbances. It is only by prompt and energetic 
action that this sort of thing can ever be eradicated and wireless 
made enjoyably possible. If an Admiralty station was at the 
bottom of the trouble as per Mr. Carter’s suggestion, the B.B.C. 
will no doubt arrange with them in future to try new apparatus 
at some other time than during the few hours that thousands, 
probably millions, of people are enjoying a harmless amusement. 


Yours etc., R. M. 
Bassett. 


Radio Society of Great Britain. 


An Ordinary General Meeting of the Society was held (in con- 
junction with the Students’ Section of the Institution of Electrical 
Engineers), at 6.30 p.m. on Wednesday, February 27th, at Savoy 
Place, W.C 2. 

The chair was first occupied by Dr. W. H. Eccles, F.R.S., and 
subsequently by Dr. H. M. Barlow. 

A practical demonstration of the a 
Ray Oscillograph ” was given by Mr. N. V. Kipping. 

At the conclusion of the demonstration and discussion the 
following were elected to membership of the Society :— 

W. H. Reading, B. G. Bird, Associate Member I.R.E., H. J. 
Cooper, S. H. Batho, A.M.I.E.E., E.C. Atkinson, M.A., F.R.A S.. 
P. B. Holdsworth, Lt.-Col. H. McK. Kirkby, M.C., D.C.M.. 
A.C.G.L, M.LE.E. 

ASSOCIATE MEMBER :— J. E. Simpson. 

ASSOCIATE :—V. S. Dolby. 

The following Societies were accepted for affiliation :— 

Yiewsley and District Radio iety, The Isle of Sheppev 

Radio Society, Maidstone and District Radio Society, and 

Dirksworth and District Radio Society. 


lications of the " Cathode 
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Particulars of Membership of any Society can be obtained on application to the Secretary. 
Societies marked with an asterisk are affliated to the Radio Society of Great Britain. 


Sheffield and District Wireless Society.’ 

On February 15th, Professor S. R. 
Milner, D.Sc., F.R.S., lectured on 
“ Electrons and Protons --the Constituents 
of Matter,” Professor Milner explained 
how many branches of physics, but 
especially radioactivity, and the study of 
radiation and of spectra, had increased 
our knowledge of the fine structure of 
matter. The lecturer then outlined some 
of the recent atomic theories, special 
attention being paid to that associated 
with the names of Rutherford and Bohr. 
The Secture was illustrated by a large 
number of apt and fascinating ex perime nts. 

Hon. Sec., R. Jakeman, ‘* Woodville,” 
Hope, Sheffield. 


Barnet and District Radio Society.° 

“ Distortion in Valve Sets” was the 
subject of a helpful address given by 
Mr. J. F. Stanley, A.C.G.1., B.Sc., Hon. 
Sec. of the Radio Society of Highgate, on 
Wednesday, February 2oth. Mr. Stanlev 
dealt with the various causes of distortion 
when the valve is used as a high frequency 
amplifier, a rectifier, or as a low frequency 
amplifier, illustrating his remarks wi 
diagrams on the blackboard. He empha- 
sised the need for care in the construction 
of a set, and insisted that the constructor 
should have a good knowledge of the 
characteristics of the valve in operation. 

Recently, numerous Barnet listeners- 
in have been complaining of persistent 
interference by a “reactance fiend ” in 
the district who has, on several occasions, 
completely ruined the broadcast concerts 
by allowing his set to oscillate furiously. 
So bad has the interference become that a 
focal wireless licence holder has written 
to the Post Office on the matter. At 
the meeting of the Society, the Secretary 
read a letter from the Superintendent 
of the Engineering Department of the 
Post Office, who called attention to the 
complaint, and invited the Society to 
co-operate with the Post Office in the 
detection of the offender. Several 
members spoke strongly on the matter 
and, by a unanimous vote, it was decided 
that the Society should give every possible 
assistance to the authorities. The 
members have completed a scheme 
whereby they may detect the position 
of the offending station. 

Hon. J. Nokes, “ Sunnyside,” 
Stapylton Read. Barnet. 


The Iiford and ee Radio Society.* 

On February 7th, Mr. Phelps described 
and demonstrated the " Neon Tester.” 
This is a device making use of the 
characteristics of the well-known neon 
tube. Many condensers, grid leaks and 
anode resistances were tested, yielding 
some most alarming results. Grid leaks 
which were reputed to have a value of 

2 megohms, were, when compared against 
a standard, found to have a resistance in 
the neighbourhood of 12 megohms. Small 
fixed receiving condensers were found to 
differ by 500 per cent. from their stated 
capacity. 


Ox the whole, the impression gained 
was that some of the manufacturers 
whom amateurs have been prone to rely 
upon for products of unquestionable 
accuracy, would do well, even in these 
days of ‘‘ broadcasting booms,”’ to pay 
more attention to quality than to 


Hon. Sec., L. Vizard, 12, Seymour 
Gardens, Ilford. 


The N and District Amateur 
io Society.* 


o 

A most interesting lecture on '‘ Wireless 
Transmission ” was given by Mr. A. J. 
Smith, on January 18th. 

The lecturer gave a brief account of 
the evolution of Wireless transmissions 
from the spark system to the first genera- 
tion of continuous waves by the Poulsen 
arc. 

It was interesting to hear that 
Northampton was the scene of one of the 
early attempts of speech transmission 
by wireless before the war. 

His claims for the very great mechanical 
perfection reached by the Alexanderson 
high frequency generator caused much 
discussion at question time. It was 
explained how this type of generator was 
restricted to the production of relatively 
long wavelengths. 

The transmitting set çonstructed and 
used by the chairman of the Society, 
Mr. A. E. Turville (2 XG), was on view 
and evoked much interest and admiration. 

Any information required concerning 
membership of the ri can be had 
from the Secretary, S Barber, <r, 
College Street. 


Golders Green Radio Society.” 

On Wednesday, February 2oth, the 
Society was honoured with a visit from 
Mr. J. H. Reeves, M.B.E., who spoke at 
some length on the subject’ of * Fine Wire 
Coils as an Aid to Definition,” and drove 
homc his points very forcibly to a keenly 
interested audience by a practical demon- 
stration. 

He tuned in several of the Broadcasting 
stations (separating them perfectly with 
a rejector circnit), and the difference in 
definition was most noticeable as Mr. 
Reeves changed from 22 G in steps down 
to 36 G wound coils. It was also noticed 
that, on the finest coils, there was a 
marked falling off in Volume. 

The President, in introducing the 
lecturer, reminded those present that 
Mr. Reeves had been instrumental in 
getting the Society into working order, 
thus crowning the pioneer efforts of the 
Secretary and the little band of workers 
who laboured so valiantly to bring the 
Society into being. 

It is interesting to note that, at 
an early date, it is possible that 
representatives of the British Broad- 
casting Company will pay a visit to 
the Golders Green Radio iety. Full 
particulars will be announced in due 
course. 


Any listener who is experiencing 
difficulty in the operation of his or her 
set should get into touch with the Hon. 
Secretary, who will be pleased to arrange 
for a qualified member of the Society tu 
give frec advice and practical help. 

It is hoped that every person in Golders 
Green and district who is enjoying the 
benefits of Radio will support the 
Society, which exists to protect their 
interests and to secure for them the best 
results of which their set is capable. 
The annual subscription is quite a 
nominal one (equalling that of a receiving 
licence) and full particulars of the work 
and policy of the Society can be obtained 
from the Hon. Secretary, W. J. T. Crewe, 
“ The Dawn,” 111, Prince’s Park Avenue, 
N.W.rr. (Telephone : Hampstead 3792. ) 


Wimbledon Radio Society.’ 

A very successful meeting of this Society 
was held on Friday, February 22nd. A 
member very kindly brought along a 
portable transmitting set, and the circuit 
employed and other details were fully 
explained. 

An attempt was made to establish com- 
munication with a neighbouring station, 
but, owing to the fact that it was abso- 
lutely impossible to work to the time 
previously fixed, and also to the apparent 
inefficiency of the aerial-earth system 
available (which gave very little radiation 
indeed), the attempt was unsuccessful. 

Forthcoming events are :--On March 
7th next, a lecture on * Reflex Circuits,” 
by Milton A , Esq., A.M.LE.E., and 
on March 14t next a lecture by a member 
of the staff of the Igranic Electric Co., Ltd., 
the subject and lectur.r to be announced 
in due course. 

The Hon. Sec., Mr. C. G. Stokes, is 
leaving London on business for the next 
month or so, so that all communications 
with regard to membership of the Society, 
etc., should be addressed to the Assistant 
Hon. Sec., P. G. West, of 4, Ryfold Road 
Wimbledon Park, S. W. 19. 


and Putney Society.” 
A short talk on the Flewelling circuit 
was given on Friday, February 15th, 
by the Chairman, M r. Scanlon, whose 
tvemarks had reference to the prize com- 
petition to be held on March 14th. 
Mr. Wooding afterwards gave a 
amon diene on a home-made block 
t, which was wired in about 15 minutes. 
g new members were enrolled 
at the close es the meeting. 
Hon. Sec., B. L. Houston, 125, Hurling- 
ham Road, S.W. 


Radio and Experimental A 
A demonstration was given by 
ramane on i ae (non 1on-sulphating) 
accumulator, on Monday, Fe 4th 
To demonstrate the robustness of this 
make of accumulator, a 90-ampere (actual) 
accumulator was short-circuited for three- 
quarters of an hour, and then recharged at 
85 amps for another three-quarters of an 
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hour. It was then shorted again and 
afterwards taken apart for inspection. 
The plates even after this drastic treat- 
ment were in quite sound condition 
without any signs of buckling. 

- The Secretary, Mr. L. R. Stephens, 
73, Mason's Hill, Bromley, will be pleased 
to hear from any one interested in the 
neighbourhood. 


At a meeting held at headquarters 
on February goth, attended by the repre- 
sentatives ar twelve of the League 
Societies, a long programme, dealing 
with finance, distribution of lecturers, 
and several other items was discussed. 

It was decided to hold an exhibition 
of wireless apparatus at the South London 
Art Gallery, Peckham Road, on March 
27th, 28th, 29th, with free admission. 
Details will be published later. 

Hon. Sec., G. J. Price, 22, Honor Oak 
Park, S.E.23. ` 


Co-operative Radio Association. 

At the meeting of the Association on 
Friday, February 15th, Mr. S. Frith, 
submitted a home-constructed portable 
receiving set—crystal and two valves 
(pre-war construction), which, including 
headphones, batteries, aerial wire, etc., 
might be carried in one half of an ordinary- 
sized attach case. 

He explained the ingenious circuit in 
detail and the members exhibited keen 
interest in the apparatus, which has 
now been modernised. 

Hon. Secretary, Jas. Kearns, 107, 
Walton Breck Road, Anfield, Liverpool. 


Battersea and District Radio Society. 

On January 30th Mr. Welch, technical 
adviser of the Fuller United Electric Co., 
gave an interesting lantern lecture on 
the Company’s roducts. This was 
followed by an instructive discussion 
on general wireless matters. 

Lecturers attend every fortnight, and 
all interested are invited to attend. 
Particulars of membership can be had 
from Hon. Sec., T. M. Norris, 39, Warriner 
Gardens, Battersea. 


Honor Oak Park Radio Society. 

On Friday evening, Mr. Beadle, who is 
an ex naval wireless operator, gave an 
interesting lecture on ‘ Experimenting 
with One Valve,” demonstrating his 
remarks with an ordinary one-valve set 
which, by means of three additional 
terminals could employ a great number 
of different circuits. The lecturer gave 
some valuable hints on learning Morse, 
and supplied details of a simple but 
efficient tape machine, with which the 
learner could read matter in Morse 
code at his leisure. After dealing at 
some length with “ Transmitting on Low 
Power,” the lecturer concluded with a 
demonstration of the Armstrong circuit. 

Hon. Asst. Sec., H. Norris, 54, Bovill 
Road, Forest Hill, $.E.23. 


The Radio Research Society. 

At a meeting of the Society held on 
Wednesday, February 6th, Mr. J. V. 
Newson (2 GF) gave an interesting lecture 
on “Transmission,” dealing with reverse 
feed-back, Colpitt and Hartley circuits 
and the ways of keying and modulating 
them, and concluded with an explanation 
of the methods adopted for utilising A.C. 
A large number of questions were fully 
dealt with, and the meeting was carried 
on long after normal “ close-down ” by an 
animated discussion on the subject of 
telephones. 

on. Sec., Arthur H, Bird, 35, Bellwood 
Road, Waverley Park, Nunhead, S.E.15, 


Altrincham and District Radio Society. 
A meeting of this newly-formed Societ 
was held at the headquarters (British 
Schools, Oxford Road, Altrincham), on 


February 6th. There should be ample 
scope for a live Society in this distric 
and it is hoped all interested in radio 
join. The subscription is 10s. per annum 
and application should be made in person 
at the above address any Wednesday 
evening or in writing to the Hon. Sec., 
By D , 69, Sinderland Road, Broad- 
heath. re 

A visit to the local station (2 ZY) on 
February gth, was much enjoyed by all. 


Stoke-on-Trent Wireless and Experimental 


An interesting paper, entitled ‘“‘ Con- 
structional Hints,” was given on Thursday, 
January 31st, by Mr. T. R. Clarke, who 
dealt mainly with the winding of multi- 
layer coils and the assembling of con- 
densers. He described the best methods 
of winding coils to obtain the maximum 
efficiency, dealing with the duolateral, 
slab, honeycomb and pile-wound types. 

Clarke gave useful data for the 
assembling of condensers of any cavacity 
required, and also gave formulae for 
calculating the capacity. 

Hon. Sec., J. Goodson, B.Sc., 
Tontine Square, Hanley. 
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Mr. Stevenson sm: Mr. Cross (2 RM), 
Mr. Davies (2 PC), Mr. Sparrow Al 
Mr. Cash (2G Mr. Chadwick (2 
Mr. Bailey (2 6 XY., 
Mr. Bolt (6 BB). 

The Hon. Secretary will be pleased to 
hear from all who, possessing trans- 
mitting permits, would care to join the 
Society, if they would write to “ Spring 
field," Thorold Grove, Sale. The cow 
mittee would especially welcome new 
comers at the next extraordinary genera! 
meeting which commences at 7.30 p.n 
prompt on Tuesday, March 1rth, 1924, 
at the Grand Hotel, Aytoun Street, 
Piccadilly, Manchester. 

it is intended to hold the meetings 
about once a month, when speakers will 
be asked to deliver lectures on subjects 
dear to the hearts of the transmitting 
amateur. 


, Mr. Cropper 


Bradford Wireless Society. 

At the annual general meeting of the 
Society, held on January roth, it was 
decided that the sum of £40 be allocated 
for the purchase of instruments for use 
of the members. 


ee aE 


A recent photograph of Nauen, claimed to be the largest broad- 


casting station in the world. 


A new aerial has been specially 


erected for broadcasting purposes. 


Manchester and District Radio Trans- 
mitters’ Society. 

The inaugural meeting of the Society 
was held recently at the Grand Hotel, 
Aytoun Street, Manchester. There was 
an attendance of 25. Between 15 and 20 
gentlemen were unable to attend the 
meeting but expressed their willingness 
to join the Society. This gives a member- 
ship of nearly y, and it is hoped that 
all who hold transmitting permits will 
avail themselves of this opportunity 
afforded them for forming one strong 
Society for Transmitting Amateurs in 
the Manchester district. 

The following officers were appointed : 
Hon. Sec., Mr. W. R. Bume (2 KW); 
Assist. Hon. Sec., Mr. A. Rainford (6 IK) ; 
while the duties of the Hon. Treasurer 
and Chairman were entrusted to the 
able care of Mr. W. C. Barraclough (5 AJ), 

The following gentlemen were asked 
to serve on a temporary committee :— 


The election of the officers and committee 
for 1924 was carried out, and the meeting 
closed with a vote of thanks to the retiring 
ofhcers. 

On January 24th considerable dis- 
cussion took place with regard to the 
provision of new premises for the Society. 

This was followed by a very interesting 
lecture on “ Frame Aerials,” given 
Mr. L. C. Watson, in the course of whi 
the design and construction of these 
aerials were ably dealt with. 

At a meeting of the Society held on 
February » Lieut. Burbury, R.N., 
described the apparatus used at Station 
2AW. The interesting details of the 
supersonic receiver used for short wave 
work, and the Colpitts transmitter were 
made extremely clear by means of 
blue-prints, which were distributed} to 
aie Sete ‘S, R. Wrigh Bankfield 

on. vg Sp R I 
Drive, Shipley, Yorks. vis 
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1. All questions are answered through the post. A selection of those of general interest 


. is published. 


2. Not more than four questions may be sent in at any one time. 


3. Every question should be accompanied by a postal order for 1/-, or 3/6 for four questions, 
and by a coupon taken from the current issue. 


4. A free coupon appears in the first issue of each month, and if this is sent in together with 
coupons from the three previous issues, the reader is entitled to have one question answered 


free of charge. 


“ E.J.M.” (Grimsby) refers to the diagram of 
the resistance capacity coupled L.F. amplifier 
given on page 37 of the issue of October 10th, 
1923, and asks if the voltage applied to the 
detector valve will not be excessive. 

The D.C. voltage applied to the detector valve 
will depend on the ratio of the filament-plate 
resistance of the valve to the resistance in the 
external plate circuit. Assuming that these two 
resistances are equal, the voltage applied to the 
detector valve will be half the voltage of the 
amplifier H.T. battery. 


“ E.J.W.” (London, S.F.10) asks for a diagram 
of a three-valve receiver with one stage of H.F. 
amplification, tuned anode coupled to a valve 
detector, and one stage of L.F. amplification. 

The circuit is given in Fig. 1. The aerial circuit 
is tuned by a 0°001 uF. condenser in series, and is 
inductively coupled to the receiver. It is recom- 
mended that the 2 MQ grid leak be connected to 
+ L.T., as better rectification is often obtained by 
this means. 


0-0005..F 


Fig. 1. “ E.J.W.- (Londen, S.E.10). 


x i o DoE as OFT L.T. 


“ F.N.C.” (London, S.W.2), having rewired 
his receiver, is troubled with interference from 
A.C. mains which did not cause trouble when 
the original set was in use. He also finds 
that the aerial circuit will not tune properly, 
and that signals from 2 LO are received just 
as well without an aerial coil. The wiring 
has been checked and found to be correct. 

We recommend that you examine the internal 
connections of the tuning condensers, coil plugs 
etc., as there is obviously a break somewhere in the 
aerial circuit. The interference now experienced 
from the A.C. lighting mains, if not actually due te 
the break in the aerial circuit, may be due to the 
stray field picked up by the cores of the intervalve 
transformers if the receiver happens to be placed 
near wires running behind the wall. 


“ R.G.L.” (Whitley Bay), asks whether it would 
be possible to construct a frame aerial of metal 
if the turns were carefully insulated from the 
frame. 

Metal should not be used for the frame, as 


OFT 


o 
0 002,.F ) 
® 


Om H.T. 


Om L.T 


al simple three-valve receiver with H.F., Det., and L.F. 
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considerable damping is likely to occur through the 
setting up of eddy currents. The least possible 
quantity of insulating material consistent with 
mechanical strength should be used in the con- 
struction of the frame. 


y 


M000 
COON) 


Fig. 2. “ J.H.Y.” (London, S.W.19). 


“ J.W.M.” (Edinburgh) asks for particulars of 
an H.F. transformer suitable for broadcast 
reception. 

The primary winding should consist of 75 turns 
of JNo. 26 D.C.C. wire wound on an ebonite former 
2}” in diameter. After insulating with several 
layers of waxed paper the secondary winding is 
wound over the primary, and may consist of the 
same number of turns of No. 26 D.C.C. wire. 
Double cotton covering is recommended, since it 
automatically provides an adequate spacing between 
turns. The primary should be tuned bya 0°0002 uF 
condenser. 


“ J.H.Y.” (London, S.W.19) asks for a diagram 
of a four-valve receiver, with two stages of 
transformer coupled H.F. amplification, cry- 
stal rectification, and two stages of L.F. 
amplification, the asrial circuit to be vario- 
meter tuned, and a switch to be provided to 
cut out the last L.F. valve. 

The diagram is given in Fig. 2. A potentiometer 
is recommended to control the grid potential of the 
H.F. valves, and you will find it an advantage to 
connect a fixed condenser in series with the aerial 
circuit, if the aerial capacity is abnormally high. 
A switch is provided to short-circuit this condenser 
when not required. If the receiver is unstable in 
operation it may be found necessary to join one 
side of the primary winding of the first L.F. trans- 
former to + H.T., as shown by the dotted line in 
the diagram. 
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“ E.S.J.” (Bentley), asks what degree of low 
frequency amplification is obtained with 
resistance capacity coupling, compared with 
iron core transformer coupling. 

When the anode resistances are adjusted ao that 


A receiver with two transformer coupled H.F., crystal detector and 
two note magnifiers. ` 


the H.T. voltage required is approximately twice 
that of the normal plate voltage of the valves, the 
amplification given by three resistance capacity 
coupled valves is about equal to that given by two 
transformer coupled valves operated with their 
normal plate voltage. 


“ W.F.R.” (Leamington) has an inverted ‘L ” 
type aerial which is higher at one end than at 
the other. He asks from which end the lead-in 
should be taken. 

In general it is found that best resulta are 
obtained when the lead-in is taken from the lower 
end, but in any case the down lead should be taken 
from the end nearest to the receiving apparatus, 
and should on no account be brought underneath 
the aerial from the remote end. 


“J.Y.” (North Berwick) asks what is the best 
method of storing a lead plate accumulator. 

The accumulator should first be given a full 
charge at a slow rate. The acid should then be 
empti2d out and the plates rinsed once or twice 
with distilled water. When it is required to put 
the accumulator into service again, the cells should 
be filled with fresh acid of a specific gravity corre- 
sponding with the fully charged condition. After 
allowing to stand for a few hours the cells should 
receive a short charge, and are then ready for use. 
On no account should the plates be allowed to 
stand in contact with acid, as sulphating is almost 
certain to occur. 
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THE TESTING OF L.F. TRANSFORMER 
WINDINGS. 


A SIMPLE METHOD OF DETECTING SHORT-CIRCUITED TURNS. 
By F. L. DEVEREvx, B.Sc. 


HE losses caused by short-circuited 
turns are a frequent cause of 
inefficiency in intervalve trans- 
formers. The pressure exerted 
upon the inner layers of the windings is 
considerable, and any movement of the 
turns is almost certain to result in a break- 
down of the insulation. When enamelled 


The complete instrument, 
l, search coils; 2, transformer winding under test; 3, telephone 


Fig. 1. 
follows : 
terminals ; 


4, battery terminals; 5, battery switch; 


of short-circuited turns or layers. The first 
method which suggests itself is to measure 
the direct current resistance of the windings 
and observe the reduction in resistance 
brought about by any sections of the winding 
that may have become short-circuited. 
Unfortunately the effect of short-circuited 
turns on the resistance is masked by varia- 


The parts referred to by numbers are as 


6, high tone buzzer ; 


7, cover for buzzer. zun 


or silk-covered enamelled wire is used and 
layers are spaced with insulating material 
the risk of short-circuited turns is reduced 
to a negligible quantity. On the other 
hand experience shows that it is difficult 
to wind a transformer free from short- 
circuits when single silk-covered wire is 
used, and wound on to the former at random 
without spacing between layers. 

It therefore becomes a matter of first 
importance to provide some means of detect- 
ing the presence in transformer windings 


tions usually met with in the thickness 
and conductivity of the wire as well as by 
changes in the mean diameter of the turns. 
For a similar reason the measurement of 
the inductance of the windings does not 
furnish reliable evidence, though the effect 
of shorted turns is in this instance more 
marked. Moreover, the apparatus necessary 
for the accurate measurement of inductance 
is not always available, and the time taken 
for an accurate determination would prevent 
the use of this method for routine testing. 


~ 
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In the instrument described below the 
effect produced by the short-circuited turns 
is independent of the relation in number 
between these turns and the remainder of 
winding. Further, tests can be carried out 
at the rate of about one per second, so that 
the method is suitable for works use. 


Fig. 2, Theoretical circuit. No current flows in 


the telephones when Za = ae : 
Zz 


The operation of the instrument depends 
upon the change which the shorted turns 
produce in the inductance of two concentric 
search coils placed inside the central hole 
in the transformer windings. These coils, 
ZA and Zp in Fig. 2, form a bridge with 
two similar coils ZB and Zc. An interrupted 
current is supplied to the bridge from a 
buzzer and battery, and the balance of the 
bridge is tested by connecting a pair of 
telephones between X and Y. The effect 
on the telephone current produced by 
lowering the inductances ZA and ZD is 
cumulative, since these form diagonally 
opposite arms of the bridge. The two 
coils are therefore wound together on the 
same former and subjected simultaneously 
to the influence of the transformer windings. 


THE WIRELESS WORLD AND RADIO REVIEW 


729 


In practice, best results are obtained with 
the use of iron core inductance coils. 

A diagram of the practical arrangement 
of the instrument is given in Fig. 3, which 
clearly shows the method of connecting 
the four impedance coils. The commence- 
ment and end of each winding are indicated 
by the figures 1 and 2 respectively. If the 
resistance of the bridge is low compared 
with that of the buzzer winding, a series 
resistance R, may be inserted to reduce 
the current in the bridge. A short potentio- 
meter wire R, may be used as a refinement 
to obtain an exact balance in the bridge. 
These variable resistances are not included 
in the instrument illustrated in Fig. 1, 
and need not be used if the bridge coils are 
accurately constructed and wound to a 
suitable resistance. 


Fig. 3. Practical wiring diagram. Low resistance 
telephones should be used, 


Details of the ebonite formers used in 
this instrument to carry the bridge coils are 
given in Fig. 4. Each search coil consists 
of two layers of No. 32 D.S.C. or No. 28 
enamelled copper wire, coil ZA being wound 
on first and then Zp after insulating with 
a layer of thin waxed paper. The use of 
two-layer windings enables the ends of the 
coils to be brought out at one end of the 


Fig. 4. 


Details of search coils, 


The formers are turned from $” ebonite tube and the core consists of a length 


of 3” annealed steel rod, 
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former; an arrangement which greatly 
facilitates wiring when the search coils 
are mounted vertically as in Fig. 1. The 
balance coils ZB and Zc are wound in exactly 
the same way, and are mounted horizontally 
underneath the panel in order that there 
may be the minimum amount of interference 
between the magnetic fields produced by 
each pair of coils. 

The iron cores of both coils must be of 
exactly the same dimensions and material. 
Soft iron or annealed silver steel rod will be 
found quite satisfactory. The use of soft 
iron wire cores is not recommended as it is 
difficult to balance the volume of iron in 
each core. 

The foregoing particulars will serve as 
an indication of the type of bridge coils 
required. The actual dimensions can, of 
course, be varied to suit the shape of the 
particular transformer coils to be tested. 
The remainder of the instrument does not 
call for further comment, the arrangement 
of the components being largely a matter 
of individual taste. . 

On first switching on the instrument the 
buzzer will probably he heard very faintly 
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in the telephones owing to slight lack of 
symmetry in the bridge. The transformer 
winding to be tested should first be ex- 
amined to see that the ends of the windings 
are not touching and then dropped over 
the search coils. If any turns are shorted 
the buzzer note will be heard very loudly 
in the telephones. If the transformer is 
perfect there will still be a change in the 
telephone current, but in this case of quite 
a different character, being more in the 
nature of a subdued hiss. The transformer 
windings possess an appreciable self capacity, 
and small charging currents are induced 
by the fluctuating field from the search 
coils. In practice there is no difficulty in 
differentiating between the sound produced 
by capacity effects and that produced by 
shorted turns. 

A rough estimate of the number of turns 
shorted in a faulty winding may be obtained 
by comparison with a series of test coils 
wound with a known number of turns of 
a diameter equal to the mean diameter 
of the transformer windings. The instru- 
ment will detect a closed circuit of five turns 
about I in. in diameter. 
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Making use of the adhesive action between surfaces across which a potential existe, this 


loud speaker produces very 


considerable ‘amplification, A cylinder of hard semi-con- 


_ ducting material with a rubbing metal band brings the potentials together, .The cylinder 
revolves, and as the friction fluctuates a varying pull is produced on a diaphragm to 
which the metal band is attached, 
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THE MEASUREMENT OF LOW-FREQUENCY 
AMPLIFICATION. 


In this paper is described a method of measuring low frequency amplifica- 
tion. The results of tests with resistance capacity, reactance Capacity and 
transformer couplings are given. 


By R. L. SmitTH-RoseE, Ph.D. 


(Continued from page 702 of previous issue.) 


4.—SOME RESULTS OBTAINED ON AMPLIFI- 
CATION MEASUREMENTS. 
(a) Reststance-capacity coupling. 

This well-known type of valve coupling is 
useful for measurement purposes, since the 
effective amplification can be calculated 
from the valve constants and the value of 
the resistance; and so it affords a good 
check on the measuring apparatus. If R 
is the value of the resistance, B the effective 
internal impedance of the anode-filament 
circuit of the valve, and # the voltage 
factor of the tube, then the voltage amplifi- 
cation obtained or the step-up in alternating 
potential applied to the grid of the second 
valve relative to that on the grid of the 
first valve is 


Now for the valve whose characteristics are 
shown in Fig. 3, B = 32,000 ohms, and 
#=9°6; at the conditions V, = + 100 
V,, = — 2. Hence with an anode resistance 
of 66,000 ohms the value of M should be 
6-5. Actually this resistance was very 
variable in use so that the calculated value 
of M is necessarily only approximate. The 
value obtained from measurement was 6:0, 
this being independent of frequency over 
the range 500-2,000 cycles per second. 

To fulfil the conditions of 100 volts on 
the anode it was necessary to have nearly 
300 volts H.T. battery to obtain the corres- 
ponding current of 2:4 milliamps since this 
current involves a voltage drop in the anode 
resistance of about 160 volts, a value of 
useless “ H.T.” supply which is not always 
appreciated by advocates of the resistance- 
coupling in their enthusiasm over its distor- 
tionless properties. Various measurements 
have been made with other values of anode 


resistances with corresponding agreement, 
and the amplification measured was found 
to be independent of the value of the grid 
leak resistance between 1-3 and 3-3 megohms. 
If the above conditions of adequate anode 
potential are not fulfilled, the amplifier will 
immediately give rise to distortion with 
varying amplitude owing to curvature of the 
characteristics. A further point on this 
form of valve coupling is that when carrying 
a steady current of the order of 2 milliamps, 
the values of the usual type of anode resis- 
tance do not remain constant with time, the 
more rapid changes giving rise to disturbing 
noises in the amplifier, and the slow changes 
resulting in alterations in the operating 
points on the valve characteristics. 

It will thus be seen that with the resistance- 
capacity coupling the absolute maximum of 
voltage amplification is that of the voltage 
factor of the valve, which for the usual 
receiving valve is about 10. For practical 
purposes it is difficult to obtain more than 
two-thirds this value, and even this involves 
a wasteful drop of several hundred volts in 
the anode resistance if distortion is to be 
avoided. 


(b) Choke-capacity coupling. 

The choke—or reactance-capacity coupling 
employs an anode circuit having a low 
direct current resistance with a high im- 
pedance to alternating current. The high 
order of the impedance required for use with 
the usual type of receiving valve almost 
invariably necessitates an iron-cored type 
of coil for audible frequencies. It is probable 
therefore that the reactance of such a coil 
will vary with frequency and unless the total 
impedance can be made very large, the 
amplification will be affected by this change, 
and distortion will result. A convenient form 
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of reactance to employ is the primary or 
secondary winding of an iron-cored inter- 
valve transformer, and the following table 
gives the results of some measurements 
made with a few of such reactances. The 
same standard valves were used as before, 
and under the same conditions, +.e., filament 
volts = 4, anode volts + 100, grid volts 
— 2; while the grid leak resistance was 
2°93 megohms. 

In the majority of cases the D.C. resistance 
of the windings was low enough to cause only 
a small drop in the voltage applied to the 
anode. 


TABLE I. 
Voltage amplification measured for reactunce-capacity 
coupling. 
| Trans- Winding | Frequency | Voltage 
‘former No.| used as Amplifi- 
: Reactance cation 
Measured. 
a Primary 500 5-2 
a Primary 1,000 6-0 
a Primary 2,000 6:7 
a Seçondary 500 6-8 
a Secondary 1,000 6-5 
a Secondary | 2,000 | 6-0 
b Primary | 500 | . 28 
b Primary | 1,000 5:0 
b Primary 2,000 6-5 
b Secondary 500 5:6 
b Secondary 1,000 7:0 
b Secondary 2,000 7-0 
e Primary 500 1-1 
e Primary 1,000 1:9 
e Primary 2,000 4:3 
e Secondary 500 6-0 
e Secondary 1,000 6-0 
e Secondary 2,000 7-0 
| h Primary 500 | 4-6 
h Primary 1,000 5-8 
h Primary 2,000 | 6-2 
h Secondary 500 6-0 
ho Secondary 1,000 8-0 
h Secondary 2,000 7:5 


' In every case it will be seen that the 
secondary winding gives a higher amplifi- 
cation than the primary, when used as a 
reactance, due to its much higher impedance. 
The results also show that, due to the 
‘comparatively low direct current resistance 
of the winding, it is possible to obtain 
amplifications approaching more closely to 
the valve constant (9:6) than with the 
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non-inductive resistance coupling, without 
employing unreasonably high voltages in 
the H.T. supply. Furthermore, the amplifi- 
cation varies with frequency to an extent 
which decreases as the impedance of the 
coil is increased. 

It would appear to be quite practicable 
therefore to design an anode reactance or 
choke-coil which possesses a low direct 
current resistance and also such a high 
impedance to alternating currents that the 
variation of amplification with frequency, 
which is one cause of distortion, is negligible. 
It must be remembered, however, that the 
voltage amplification obtainable by this 
means is limited to the voltage factor of the 
valve. 


(c) Transformer coupling. 

The iron-cored transformer method of 
coupling two valves has always appeared 
to be a very hopeful line for the development 
of amplifiers since it should give the com- 
bination of a low-resistance winding in the 
anode circuit with a step-up in the voltage 
transferred to the grid of the next valve. 
This increase of voltage is apparently not 
always obtained in practice, since some types 
of manufactured transformers give an ampli- 
fication less than that obtainable with the 
reactance coupling discussed in the previous 
section. In general, however, this point is 
realised, and as indicating the possibilities of 
a transformer coupled amplifier, the curves 
given in Fig. 5 show the results of measure- 
ments made on six different types of trans- 
formers at various frequencies from 300 to 
3,000 cycles per second. 

The curves all refer to the voltage amplif- 
cation obtained from a single stage com- 
prising one valve plus one transformer, the 
valve being operated under the standard 
conditions previously indicated. 

It will be observed from these curves that 
in every case the amplification diminishes as 
the frequency is reduced below 800 cycles 
per second, while in the case of types b, d and 
e, the falling off occurs at a higher frequency 
and to a much greater extent. This vanation 
in amplification with frequency naturally 
indicates that distortion will be present in 
the use of such transformers for speech 
amplifiers. In the case of transformer “e, 
for example, the voltage amplifications 
obtained at the frequencies of 3,000 and 300 
are in the ratio of 10: 1. When it is observed 
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that this corresponds to a power ratio of 
100 : I it will be realised that the distortion 
so introduced into an amplifying system is 
very serious. Although this is possibly an 
extreme case, it is certain that the low fre- 
quency transformer-coupled amplifier is the 
source of a large amount of the distortion 
which is present in broadcasting receivers 
and which is frequently attributed to other 
portions of the apparatus. That it is possible 
to design and manufacture transformers 
which are practically free from distortion 
is evidenced by the curve for type “ c,” in 
which the extreme variation of amplification 
is in the ratio of 1-17: 1. It is doubtful if 
such a variation in amplitude of 17 per cent. 
at the different frequencies is detectable 
by the human ear in the ordinary reception 
of speech and music. The above transformer 
(type c) gave an average effective voltage 
amplification of 22 per stage. A greater 
value, reaching 30 at the higher frequencies, 
is obtainable from type “a” at the expense 
of a slightly greater variation with frequency. 
As to how much variation is permissible 
without impairing the successful reproduction 
of music, the writer is not in a position to 
say, but it is obviously desirable to make 
the amplification as independent of frequency 
as possible. 

A feature which has been noticed in the 
carrying out of the above measurements is 
that some of the transformers show a large 
variation of amplification when the con- 
nections of transformer to valve are altered. 
In Table II the results of such alteration of 
the connections are shown for several of 
the transformers, employing the same valves 
and conditions, at the frequency of 2,000 


TABLE II. 
Showing vuriation of amplification with the 


connections of transformer to valves. 


Voltage Amplification with Con- 
nections indicated. 


Trans- 
former | | Primary 
Normal | Primary | and ‘Secondary 
reversed ‘Secondary reversed 
| | reversed 
ae |————— 
b | 200 15:5 27-0 27-0 
c | 23-0 23:0 23-0 23-0 
d 20:5 ; 19-0 -19-0 20-0 
e 12-5 | 17:5 28-5 30-0 
| 
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cycles per second. The “ normal ” connec- 
tions adopted in this test are those with 
the inner end of the primary winding 
connected to the anode of the first valve, 
and the outer end of the secondary winding 
connected to the grid of the second valve. 


“VOLTAGE AMPLIFICATION 


% 1000 2000 3000 
FREQUENCY 
Fig. 5. 


This peculiarity is probably the result of 
the transfer of E.M.F. from primary to 
secondary by a combination of capacity and 
inductive coupling, between the windings. 

A comparison of the measurements given 
in Table I with those for the same- trans- 
formers in Table II and Fig. 5 shows that 
there is a definite step-up in voltage obtained 
with the use of the transformer in place of 
the reactance-coupling, the increase in some 
cases being as high as 7: I. 

The general conclusion to be drawn from 
these measurements is that it is possible 
to design a transformer coupling for low 
frequency amplifiers which is distortionless 
for all practical purposes, in so far as variation 
of amplification with frequency is concerned, 
and which gives an effective voltage amplifi- 
cation of from four to seven times as great 
as that obtainable by any other method of 
valve coupling. 
5.—CONCLUDING REMARKS. 

Another manner in which distortion may 
occur 1s from a variation in amplification 
with the amplitude of the input signal 
voltage. While a detailed investigation of 
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this matter has not so far been carried out, 
a few measurements have been made with 
the best types of transformers, which show 
that over a range of output varying from 
that required for faint telephone signals up 
to the amount necessary to operate a smaller 
type of loud speaker, the amplification is 
subject to only slight variation. 

From this it may be deduced that the 
amplification for two stages is approximately 
equal to the square of that given by a single 
stage, but here again insufficient measure- 
ments are available as yet to confirm the 
deduction. It appears probable however, 
that a two-stage low-frequency amplifier can 
be constructed and operated under con- 
ditions giving an effective voltage amplifi- 
cation which may approach goo as an 
optimum value. Since it is the practice in 
some quarters to speak in terms of power 
amplification, which quantity is obtained 
not by measurement, but by the simple 
process of squaring the voltage or current 
amplification, it may be as well to point out 
that the above figure for two stages corre- 
sponds to a power amplification of 810,000. 
If, as is frequently done, the figures be 
extrapolated to the case of three stages, the 
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values of voltage and power amplification 
become 27,000 and 729,000,000 respectively ! 
The conditions necessary to maintain stability 
of such an amplifier would form an interesting 
field for research for the enthusiastic experi- 
menter. 

Finally, the writer would like to state that 
from his own bitter experience he considers 
that robustness and long life are properties 
of a transformer which are quite as important 
as good amplification and absence of dis- 
tortion. The maintenance of twelve receiving 
sets, each employing two or three stages of 
low frequency amplification, is well remem- 
bered as being a very tedious business when 
transformers broke down at the rate of 
about one a week. In every instance, and 
theré have been about 30 in all of various 
makes of transformer, it is the primary 
winding which breaks down, and since this 
is inside it is impossible to effect a repair 
without completely dismantling the trans- 
former. The defect is shared with the high 
resistance telephone receiver when used in 
the anode circuit of the last valve, and is 
probably due to the persistent use of No. 47 
S.W.G. copper wire, together with defective 
materials and manufacture. 


INGENIOUS CRYSTAL DETECTOR DESIGN. 


The detector shown in the accompanying illu3- 
tration embodies several unique features. In 
the first place the method 
of securing the piece of 
crystal permits of almost 
any portion of it being 
brought into action, while 
the actual mechanical de- 
tails are quite simple. 

It will be noticed in 
the illustration that a 
loop of wire jis placed 
over the crystal, and its 
ends terminate on either 
side of the hexagon nut. 
As the nut is run down 
on to the threaded spindle 
the wire tightens, whilst 
the spindle presses hard 
on the back of the crystal. 

On examining this 
method of crystal fixing 
it was found that the 
piece of crystal was very 
securely held, whilst it 
could easily be loosened 
and turned over to make 


(Courtesy Sir Heary Cuninghame. 
The Crystal Detector. 


use of the other face if required. The threading 
on the spindle is to drive the crystal forward and 
to rotate it, whilst the 
support which holds the 
threaded stem is made 
rotatable by means of a 
brass arm. 

The wire point which 
is used to make contact 
with the crystal is pulled 
up into position by means 
of a spring, and the 
tension can be regulated 
to alter the pressure of 
contact between the wire 
and the crystal. By means 
of the lever projecting 
on the left the wire 
point can be dropped 
out of contact when the 
crystal is being rotated, 
whilst when the lever 
is released the point 
springs up jin contact 
with the crystal with 
the same pressure as 
previously. 
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MULTI- CIRCUIT EXPERIMENTAL VALVE 
PANEL. 


Various circuit arrangements are sometimes provided in receiving sets by the 


use of switches. 


Wiring is simplified, however, by the adoption of plug 


connectors, and constructional details are given in this article of an 
interesting set with which many simple circuits can easily be brought 
into operation. 


By R. H. Coox. 


AVING | experimented 
a number of sets, 


with 
making use 


sometimes of a crystal and some- 

times of a valve detector, and wish- 
ing to incorporate in the receiving circuit 
all available apparatus, it occurred to the 
writer that a receiver panel might be built 
up permitting of any circuit combination 
With the instrument 


of valve and crystal. 


Fig. 1. 


changing out the circuit, several of which 
form part of the high frequency system 
of the set. Considerable falling off in effi- 
ciency will be observed when any attempt 
is made to provide for every circuit arrange- 
ment by merely terminating all the com- 
ponent instruments on terminals. Apart 
from all the leads to these terminals the entire 
wiring would have to be carried out with 


The general arrangement of the sockets, showing how they become connected in the external circuit 


when apparatus is joined to the terminals, 


under description it is possible to use it either 
as a crystal detector or valve detector with 
reaction, whilst by an easy rearrangement 
of the connecting plugs the circuit may 
be changed to the usual dual arrangement 
with crystal detector or to a crystal with 
the valve as a low frequency amplifier. 
In designing apparatus of this sort there 
must of course be a limit to the number 
of circuit arrangements which can be pro- 
vided for, even with such a simple receiver as 
this. There are, of necessity, many bridging 
wires between the plugs and sockets used for 


leads across the face of the terminal board, and 
there is scarcely space enough to efficiently 
arrange. the large number of leads thus 
required, especially as all these leads will 
be congested into one plane, and unless stiff 
wiring is undertaken between the terminal 
points, stray capacities will be set up which 
will render the set useless. 

The single-valve dual arrangement with 
crystal detector is quite popular at the 
present time because it is thought that 
one valve is made to perform the function 
of two. Whether or not this is the case is 
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a matter for the experimenter to determine 
by test, and provision is made on this 
receiver for connecting up such a circuit. 

The writer, being doubtful of the merits 
of the various circuit arrangements, thought 
of building a receiver in which switches 
would alter the circuit arrangements, but 
this was soon put aside when it occurred 
to him that plugs and sockets would do the 
iob so much better, particularly as with the 
type of plug chosen, a number of connections 


QUAL AMPLIFICATION CIROQUIT 


OA fo 


CRYSTAL AND NOTE MAGNIFIER 


2 


VALVE ONLY 


CRYSTAL ONLY 


ogo 


Fig. 2. Method of joining up the plug ended lead”? 
to produce various circuit arrangements, 


could be made to one point, and when two 
plugs reach to the same socket the leads 
are lifted away from one another by the 
height of the second plug. 

Fig. Iı shows the internal connections 
of the instrument, and an examination of 
the leads will indicate how the various 
circuit combinations are arrived at. 
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The complete instrument. 


In Fig. 2 the plugs and connectors are 
shown for producing four different receiving 
circuits, and careful consideration of the 
connections shown in conjunction with the 
wiring shown in Fig. I will reveal the 
actual circuits arrived at. These are 
shown in Figs. 3, 4, 5 and 6. 

Turning to construction details the ma- 
terials required are as follows :— 

A piece of ebonite }in. in thickness 
from which a panel 7 by 7}ims. can be 
prepared. 

A crystal detector complete. 

Ten terminals. 


Dual amplification circuu produced by 
plugging in as shown in Fig, 2. 
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Four valve legs. . 

An intervalve transformer. 

Grid condenser and leak. 

One fixed value condenser o-oor mfds. 


Fig. 4. Crystal detector with note magnifier. 


Filament resistance. 

Suitable box with inside measurements 
of 7 by 74 by 5 ins. 

Various nuts and screws, 2 and 4B.A. 

Half pound No. 16 tinned copper wire. 

Fifteen plug and socket connectors 
(if of the “Chx ” type, 29 sockets will 


Fig. 5. Reacting valve receiver. 


be needed, some of these serving as con- 

nector plugs. Fourteen knobs, suitable 

for use with these sockets, will be needed, 
say 6 red and 8 black, also 8 black bushes, 

4 white ones and 3 red.) 

To proceed with the construction of the 
set one should first true up the panel to the 
required dimensions. One edge should be 
filed true and straight, after which the ends 
can be sawn off exactly at mght angles 
to the first finished edge, having the box 
ready so that slight adjustments can be 
made in order that the panel will exactly 
fit. The other edge can next be trued up 
at right angles to either of the two sides, 
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again making necessary corrections to fit 
the box. Nothing looks worse than a panel 
that fits loosely in the cabinet. 

Bear in mind that the cabinet maker 
working in wood, which is a comparatively 
soft material, may have made slight errors, 
and these must be allowed for when fitting 
the panel. 

Both faces of the panel may be given 
a matt finish by rubbing down with car- 
borundum cloth. The carborundum cloth 
may be attached to a small block of wood 
and used with a circular motion. The setting 
out of the positions of the holes is shown in 
Fig. 7, and this should be done with a 
fairly sharp pointed pencil. 


kg 
Fig. 6. Simple crystal receiver. 


The centres for the holes should be centre- 
punched, taking care that the ebonite 
is lying in a hard flat surface, or otherwise 
there is a danger of breaking the panel. 
When drilling, do not press too hard on the 
hand brace or there may be a danger of 
fracturing the ebonite as the drill passes 
through. Little need be said with regard 
to assembling the apparatus on the panel, 
but with regard to wiring it might be 


UNDERSIDE VIEW 


The drilling of the panel, 


Fig. 7. 
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Fig. 8. Constructional and wiring details, 


mentioned that the wire may be strained by 
stretching prior to clipping off and shaping 
it into suitable lengths. 

‘Views of the back of the panel are given 
in Figs. 8 and g, and the actual leads are 


Transformer. 6. Grid Condenser. 7. 
Anode Coil. 8. Negative L.T. Battery. 
g. Plate. 10. Earth. 11. Positive H.T. 
Battery. 12. Crystal Detector. 13 and 
14. Telephones. 15. O.S. Transformer. 


if 

y 
7 

TEIM 


Fig. 9. Underside view of panel showing components and wiring. 


shown so that the practical wiring can be 
undertaken from this diagram. 

The actual socket connections are as 
follows :— 

- I. Crystal Detector. 2. Aerial. 3. 

Q.P. Transformer. 4. Grid. 5. I.P. 


It is not thought that any advice is neces- 
sary here on the operation of this set, as the 
circuits produced are so well known, and 
I think that experimenters will agree that 
there is“no loss in efficiency in the system 
here described. 
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THE CONFERENCE OF RADIO SOCIETIES. 


HE postponed Conference'of Radio 

Societies was held as previously 

announced on Saturday, March rst, 

at 2 p.m., at the Institution 
of Electrical Engineers. The chair was 
taken by Dr. W. H. Eccles, President of 
the Radio Society of Great Britain, and 
the meeting was well attended by delegates 
from Affiliated Societies in all parts of the 
country. ‘The agenda for the meeting was 
as follows :— 


1. To discuss the principles of the alterations proposed by the 
Radio Society in its constitution, as follows :— 
(A) A General Committee should be formed for the dis- 
cussion of national wireless affairs affecting amateurs. 
(B) This General Committee should be elected mainly 
by the Affiliated Societies. 
(C) Communications with public bodies on national affairs 
should be made by the Council on the advice of the General 
Committee, provided that 
(i) The Affhliated Societies have representation on the 
Council. 
(i) All administrative expenses of the General Committee 
` defrayed by the Radio Society. 
(D) For the purpose of electing the General Committee 
the Affiliated Socicties should be divided into. groups which 
shall each clect one or more members. 
(E) The division of the Affiliated Societies into groups 
should be left to the General Committee and revised 
frequently. 
(F) The General Committee should from time to time fix 
the fees of affiliation, but no lower than those existing at 
resent. 
2. To discuss clauses 87 to roo of the Memorandum and Articles 
of Association in the light of the foregoing principles. 
3. To elect the first General Committee and the Ofhcers. 
4. To discuss facilities for obtaining amateur transmitting 
licences. 
5. To discuss the proposal of the Derby Wireless Club to 
establish an Amateur Research Fund. 
6. To discuss steps taken regarding Standardisation of Wireless 
Apparatus and Parts. 
7. To discuss other items submitted by Societies or Delegates. 


In opening the Conference the Chairman 
explained that the principal business of 
the Conference would be to discuss the 
alterations proposed by the Radio Society 
to its present constitution in so far as these 
rules affected the management of Affiliated 
Societies. 

The draft rules affecting the Affiliated 
Societies were accepted by the meeting 
after being discussed one by one. Certain 
modifications were introduced, and these 
will be set out in a more complete report 
of the meeting to be published in a later issue. 

The next item on the agenda was the 
election of members and Officers for the 
General Committee. Mr. Thomas Hesketh 
was elected to the office of Vice-Chairman of 
the General Committee, there being no 
other nominations. 

Mr. F. J. Stanley was elected Hon. 
Secretary. 

Some nominations to the Committee 
from Societies and groups of Societies 


were made at the meeting, whilst a number 
of others were left to be decided at an early 
date. 

A representative from the Derby Wireless 
Club next put forward a proposal with 
regard to raising an Amateur Research 
Fund to be put in the hands of competent 
research workers to be expended at their 
discretion. There was discussion on the 
proposal, some delegates considering that 
a Research Fund raised by amateurs should 
be devoted to furthering research work 
amongst amateurs. Eventually a motion 
was agreed to by the meeting approving 
cordially the aims of the Derby Wireless 
Club and wishing them every success. 4 


General Holden, Vice-Chairman of the 
Radio Society, next spoke on the subject 
of standardisation of wireless apparatus 
and parts, a sub-committee for which 
subject had been set up by the Radio 
Society. 

Amateur transmitting licences and the 
position with regard to obtaining these 
from the Post Office was the subject of © 
a short talk by Dr. Eccles to the delegates, 
in which he explained the present position 
and the steps which have been taken by the 
Radio Society of Great Britain. 

Other matters referred to by the Chairman 
were the problems of interference with the 
broadcast transmissions and an analysis 
was given of a number of complaints received 
by the British Broadcasting Company and 
passed on to the Radio Society. It was shown 
how, after an analysis of these complaints, 
definite percentages were arrived at indicating 
that 78 per cent. of the interference was 
attributable to unintentional oscillation due 
to broadcast and other apparatus capable 
of causing interference through the ignorance 
of beginners using it. About 3 per cent. 
was due to intentional oscillation, 12 per cent. 
interference from transmitting stations, in- 
cluding Government and commercial stations, 
and I per cent. appeared to be due to inten- 
tional interference by amateur transmitters. 
Finally, 6 per cent. was attributable to various 
causes not wholly connected with wireless. 

One or two miscellaneous subjects were 
next discussed, and the meeting closed 
with a very hearty vote of thanks to the 
Chairman. . 
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FILAMENT CURRENT FROM THE MAINS. 


When direct current mains are available, it is now customary to charge 
accumulators for filament heating. The problem of directly operating the 
filaments from the mains is dealt with in this article. 


NE of the drawbacks of modern 
wireless apparatus from the point 
of view of the amateur with 


comparatively small means and - 


little or no workshop facilities or experience 
is the four or six-volt accumulator necessary 
for his valve set. These are both costly to 
purchase and quick to deteriorate in unskilled 
hands, and in spite of the fact that to charge 
them oneself from the mains is not a difficult 
accomplishment they will have to be con- 
stantly “ observed ” both while on charge 
and off if they are to be kept in good condition. 


6-6n 


Voltage distribution when suitable lamps are con- 
nected tn series with the valve filaments 


Kn 160n 6 ên 66n 


In this article a method is given of getting 
over the accumulator problem by utilising 
the house mains, when available, as a source 
of low tension supply, and at the same time 
doing so without using more current than is 
necessary to light one valve. The mains 
will also be used as a source of H.T. 

The circuit chosen is one which appears to 
be popular among amateurs, having one H.F., 
one rectifier and one L.F. valve—at all 
events it has one of each type of amplification, 
additional valves, either H.F. or L.F., merely 
necessitating a little more calculation in 
arriving at the values of the resistances, etc. 


40a 40n 40n 


Arrangement of valve filament resistances in shunt. 


From a glance at the circuit it will be seen 
that the H.T. leads—plate and filament— 
are connected across a ņł20-volt lamp, and 


that another such lamp is between the plate 
lead and the positive of the 240-volt supply. 
This method of employing lamps to regulate, 
within certain limits, the H.T. voltage, has 
previously been explained in an article in 
The Wireless World and Radio Review,* and 
fuller details are unnecessary here. 

The negative side of the H.T. instead of 
being taken straight to the negative main, 
is led through each of the valve filaments 
in series, and thence to the negative of the 
mains. That is to say, the small current 
necessary to light the two lamps flows 
through the valve filaments and also acts as 
a source of H.T. . 

Suppose, now, that the voltage of the mains 
is 240, and that the two lamps used are for 
a 120-volt circuit, and normally pass 
0-75 amps of current. Their resistances 


will be — = 160 ohms each. Assume that 


the valves normally work on 4 volts and 
pass a maximum of 0°6 amps, then their 


resistance will be 4 = 6'6 ohms each, the 


total resistance of the three in series being 
19'8, say 20 ohms. 


686N 
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Filament current is decreased by reducing the value of 
the shunt resistance. 


The 240-volt circuit now contains two 
120-volt lamps (resistance 320 ohms) and 
three valves (resistance 20 ohms), with a 
total resistance of 340 ohms. The current 
which will flow round the circuit will be, 


240 


therefore 340 or approximately 0'7 amps. 


The circuit is connected as in the accompany- 
ing diagram, and 0°7 amps of current will 
flow through the filaments. 


* Page 343, June 17th, 1922, 
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Most experimenters prefer to have a 
separate resistance for each filament of their 
valve sets, and the same principle can be 
adopted here, but, in this particular case, 
the resistances will have to be shunted 
across the filaments in such a way that they 
rob the filaments of more or less current 
according to whether there is little or much 
resistance in parallel. 

It has been seen that the amount of 
current flowing through the circuit. is 
o’7 amps, and it has been assumed that the 
maximum amount required by the valve is 
0'6 amps, so that, with the rheostat at its 
maximum resistance I amp. will have to flow 
through it and 0°6 amps. through the filament. 
That is to say, the resistance of the rheostat 


«ll 
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carry 0'3 amps. As it is always advisable 
to allow a small margin of safety, however, 
the figure 0'5 amps should be taken. 

In looking for the disadvantages of 
utilising this method of L.T., the two which 
probably strike one at once are (1) the 
rheostats to be wound to a higher resistance 
than normal, and (2) the H.T. across the 
three valves differs by the drop of potential 
across their filaments. | 

That the resistances of the rheostats will 
have to be higher than usual does not mean 
that they will be cumbersome things, as the 
wire has only to carry 0'3 of an ampere 
instead of the usual 0°6 or more. 

The difference of the H.T. values is slight 
enough to cause no inconvenience, and the 


Three-valve receiver deriving both L.T. and H.T. from direct current mains. 


will be 6x6°6 (6°6 being the resistance of 
the filament) = 39°6, say 40 ohms. Thus 
the maximum resistance of one of these 
rheostats will be 40 ohms. 

Before these 40 ohm rheostats can be built 
up there is one thing more to ascertain, and 
that is the size of the wire necessary. 
Assuming that the maximum variation 
necessary in the filament amperes is from 
0'6 to 0'4, the rheostats will, at the lower 
figure, be carrying 0'3 amps, and their 
resistance will be . 


i x 6'6 = 8'8 ohms. 
The rheostats should be provided with a 


stop to prevent the resistance dropping 
below 8'8, and can be wound with wire to 


working position of each valve on its curve 
can be regulated by its filament rheostat. 

There are two more points to be noted. 
Firstly, the{condenser in the tuned anode 
circuit is at high potential, and a shock may 
be experienced if any of its metal parts are 
touched. Secondly, a large capacity con- 
denser, 2 mfd. or upwards, connected across 
the mains, will probably be necessary to 
eliminate ripple, and a second across the 
H.T. terminals to short circuit the resistance 
of the lamp to the oscillations in the anode 
circuit. 

The necessary fuses and switches should 
be added, and the lamps can be utilised for 
lighting the wireless room. 

R. N. H. 


‘ 
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A BELFAST STATION. 


DESCRIPTION OF THE SET WHICH RECEIVES MANY BRITISH AMATEUR STATIONS. 


T is unfortunate that there are so few 

receiving stations at present in Ireland, 

but there is at least one experimenter 

who is actively interesting himself in 
the reception of English amateur signals and, 
in many cases, telephony. This station is 
owned by Mr. F. R. Neill and his station is 
situated at Belfast. 

He employs a 6-valve receiver, embodying 
three stages of transformer coupled, high- 
frequency amplification, a valve detector 
and two note magnifiers. His receiver is 
built as two units, one of which includes 
the tuning equipment and the other the 


frequency intervalve coupling is adopted. 
On wavelengths below 170 metres high- 
frequency amplification is not employed. 
On the amateur band of wavelengths 
(150-200 metres) on which Mr. Neill has 
done so much useful work, an aerial tuning 
inductance consisting of 18 turns of No. 18 
S.W.G. on a 41in. former, and a secondary 
having 21 turns of the same diameter are 
employed, while the reaction coil has 14 
turns. A local oscillator is also made use of. 

Possibly the first English station to 
establish communication with Mr. Neill 
was 5TR, situated, at Ilford, Essex, and 


Mr. Neill's receiving equipment, 


amplifying apparatus. Switches are in- 
troduced everywhere into the circuit, so 
that any combination of circuit arrange- 
ment can be obtained and the requisite 
degree of amplification produced. The 
wiring of the tuner is carried out with 
No. 16 bare tinned copper wire, all 
wires being suitably spaced and the dis- 
tances between the points of connection 
as short as possible. It is stated that the 
tuner operates over a waveband of 60- 
20,000 metres and for wavelengths over 
2,800 metres resistance capacity, high- 


current of o-8 amperes. 


Vernier condensers and extension handles are features of the apparatus. 


this is of particular interest, when one 


considers that this station uses very low 


power. At 5 TR, high-tension for the trans- 


mitter is derived from the 230-volt street 
mains, and he obtains an aerial current 
reading of 0-4 to 0-5 amperes. 6 NG has 


also worked with Belfast, using an aerial 
Many other sta- 
tions have been received on telephony, 
including 2 KT, 2 ON, 2NM and 5DT, 
but with these stations more power is 
probably employed than in the case mentioned 
above. 
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A USEFUL INSTRUMENT BOARD. 


METERS CONVENIENTLY ARRANGED FOR SIMPLE WIRELESS DETERMINATIONS. 
By H. F. ApDSsHEAD, B.A. 


HE panel described was made up 
some time ago now out of a 
collection of disposals apparatus 
in order that the various compo- 
nents might be ready to hand when required. 
According to American photographs it 
seems the fashion there to mount as many 
meters on the receiving panel itself as can be 
accommodated. 
have put mine on a 
board which hangs 
against the wall so 
that they can be in- 
troduced into a circuit 
as required. 
(a) GALVANOMETER. 

It would appear 
from the illustration 
that two Weston volt- 
meters are made use of 
but that on the left 
has had a Student’s 
No. 375 movement 
fitted. The galvano- 
meter is exceedingly 
sensitive, and goes 
across the scale for 
only 1°8 milliamps, or 
a millimetre deflection 
for about 20 micro- 
amps. I have tried 
it in the telephone 
circuit of a crystal set, 
but this was asking 
rather too much. 

(b) AMMETER. 

This is also a sensi- 
tive instrument read 
ing up to 3 amps. The 
current goes through a shunt, and only a 
small portion is used for the field coil, so that 
it does not cause a drop in the filament 
brightness when plugged into the accumu- 
lator circuit. 


(c) VOLTMETER. 

The Weston voltmeter is a well-disigned 
instrument. If the action is examined with 
a magnifying glass the nuts will be seen to 
be accurate hexagons with chamfered edges, 


The Instrument Board, with meters suitable for 
carrying out simple resistance determinations. 


and also that the pointer is not solid, but 
is a tube. Besides being accurate the 
instrument is dead-beat, that is, the pointer 
does not “waggle.” It is interesting to 
note that any degree of dead-beatness can 
be introduced, so that the pointer might 
come slowly up to the mark and stop. In 
order to increase the range for use with the 
whole H.T. battery, 
series resistance bob- 
bins should be wound. 
The internal resistance 
of a Weston voltmeter 
is about 2,100 ohms ; 
and hence to increase 
the range three times 
a 4,200 ohms coil can 
be wound with the aid 
of a wire table, say 
1,100 yds., or I oz. of 
40 S.W.G. Eureka. 
When this is wound 
on do not cut the 
wire, but proceed in 
this manner. Get a 
= combination of cells 
reading 30 volts. 
Attach one end of the 
bobbin in the circuit, 
and the battery lead 
to the blade of a 
knife. Pass the blade 
through the insulation 
of the wire and the 
voltmeter should read 
10 volts. If it is less 
or more, try less or 
more wire until you get 
it exact. (Fig. 1). 
There is, of course, no essential difference 
between a voltmeter and an ammeter except 
the resistance of the winding. This instru- 
ment will serve as a milliammeter if required. 


From Ohms’s law C = = = and so 


2100 ’ 
for a reading of 1 volt, there is only 0-5 milli- 
amps passing. Thus the meter can be 
inserted in the plate circuit of a valve and 
indicates the current flowing by two scale 
B 
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divisions to the milliampere. The cheap 
pocket voltmeters will not do this, however, 
because they require larger currents to shift 
the pointer. 


(d) PLUG DISTRIBUTOR. 


This complicated looking contrivance came 
out of one of those field service separators, 
and at first sight 
appeared pretty use- 
less, but I found a job 
for it here instead of 
buving a number of 
tumbler switches. The 
current from the accu- 
mulator can be plugged 
to the voltmeter and 
ammeter, passing 
through the fuse tubes 
(shorted in my case), 
and can then be plug- 
ged to either of two cir- 
cuits. Fig. 2 gives the 
wiring and Fig. 3 the 
scheme of connections. 


SUPPLY 
REEL 


Fig. 1. Method of 

adjusting the resistance 

of the spool used for ex- 

tending the voltmeter 
range. 


(e) POTENTIOMETER. 


This is used in conjunction with the 
galvanometer to obtain the tiny current to 
deflect it when employed in low resistance 
circuitssuch as testing for continuity of wiring 
or shorts. An old flash-lamp battery is fixed 
behind the panel and the resistance of the 
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Fig. 2. 


Wiring of switchboard. 
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potentiometer is about 600 ohms. The 
circuit to be tested is joined across the 
terminals G, and G, (Fig. 2), and the little 
switch pressed to insert the battery. 
When comparing grid leaks extra voltage is 
required, and an increasing number of cells 
from the H.T. battery can be cautiously 
added until a sufficient deflection is obtained. 
The relative resistances can be calculated 
because thecurrent passed will be proportional. 
The galvanometer can be put in the plate 
circuit of the valve and the current noted. 
Knowing the H.T. voltage the equivalent 
resistance of the valve can be determined 
by Ohm's law. The effect on the current 
of varying the brightness of the filament 
and putting the grid bias cells can be 
seen. 

After this the reader should make or 
procure a resistance box and do some 


Ke} 
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Fig. 3. Schematic diagram of connections. 


Wheatstone bridge or metre bridge calibra- 
tions. The galvanometer will indicate the 
point of balance. Provided with a resistance 
box and a variable condenser of known value, 
the capacities of all the condensers in his 
possession can be determined. A sort of 
Wheatstone bridge circuit is set up, and 
De Sauty’s double click method or Kelvin’s 
buzzer method employed. I will not go into 
the actual circuit now. On the whole I 
preferred the former method, as the buzzer 
silent point is not very defined. 

All these determinations of quantities only 
involve a multiplication sum at the end. 
These can be solved in half a minute on the 
slide rule. Those readers who cannot use 
one should lose no time in attaining 
proficiency with this method. It is 
not at all difficult for the simpler calcula- 
tions. 


Marcu 12, 1924 THE 


WIRELESS WORLD AND RADIO REVIEW 


THE THORPE VALVE. 


T is a hard and fast rule with us when 

testing any type of valve to adjust it, 

at any rate for the initial tests, exactly 

in accordance with the maker’s in- 
structions, because it is only by so doing 
that one is able to prove whether the claims 
put forward are substantiated under working 
conditions. Moreover, when the maker 
stipulates certain data it is only fair to 
him to make use of it. 
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FILAMENT VOLTS 
Fig. 1. 


For this reason, therefore, the filament 
voltage of the Thorpe valve under test 
was set at 5-0, which gave a filament current 
of 0-355 ampere. At this brilliancy the most 
liberal emission of 21 milliamperes was 
obtained, which rather suggests that in the 
single specimen available the filament is 
being over-run. Reducing the filament 
voltage to 4°5 resulted-in cutting down the 
emission to 12 milliamperes, which is still 
more than ample for ordinary needs. The 
relation.between filament volts and emission 
is given in Fig. I. l 

The static characteristic (anode current- 
grid volts) with 5 volts across the filamént 
is given in Fig. 2, from which we get a 
magnification of 8 and a plate impedance 
of roughly 40,000 ohms. The working 
anode voltage is given as 50 to 100 and at 
the latter figure the maximum reverse grid 
current (sometimes called ‘ backlash ’’) 
was 0°25 microampere, which merits the 
tube being placed under the heading of 
hard valves. 


The anode current curves of Fig. 2, and — 
in particular those at the higher anode 
voltages are wonderfully straight over quite 
a considerable range of negative grid voltage, 
thus giving promise of good quality low 
frequency amplification. 

On test in actual reception the valve was 
first used as a low frequency amplifier 
following a plain crystal receiver, and gave 
excellent results using either 80 or 100 volts 
on the plate. As a high frequency amplifier, 
and as a detector, the valve was equally 
good, but in all cases we were able to dull 
down the filament quite appreciably and 
still maintain satisfactory reception. The 
Thorpe valve can therefore be described as 
a general purpose valve, and is good for all- 
round work. 


POTENTIAL 
Fig. 2. 


GRID 


In design it is somewhat out of the ordinary 
in that the anode is made in the form of a 
spiral of thick wire. This form of construc- 
tion we believe has certain manufacturing 
advantages, but we do not quite understand 
why the spiral type of anode can provide a 
more efficient “electron trap” than the 
more usual cylindrical arrangement. 


. Sereesreseasasesee J seseesseness seeeeeseeae 
— 


A meeting of the Newcastle Rural Deanery 
Chapter has heartily approved of the broadcasting 
of church services. 

x * + * 


The Committee appointed to consider Imperial 
Wireless problems advocates an increase in power 
of the Leafield station. 

* + = + 


On January 31st, states the [Post master-Gencral, 
636,000 wireless receiving licences were in force. 


* + * + 


The Brighton Corporation has been urged to 
approach the B.B.C. with a view to the establish- 
ment of a broadcasting station in Brighton. 

* + a * 


Tenants of West Bromwich Corporation houses 
are resisting a demand for the payment of 12s. 6d. 
in respect of wireless sets installed. Ten shillings 
of the amount is claimed as a deposit to cover 
possible damage to property, and each agreement 


is to cost 2s. 6d. 
* + * + 


Transatlantic Reception. 

Using a two-valve receiver (0-v-1), Mr. S. K. 
Lewer (6 LJ) of London, N.W.. has logged 297 
Americans and Canadians. The average rate at 
which these have been received is ten per hour. 
but on one morning Mr. Lewer secured 4ti, the last 
one coming in at 9.30 a.m. 


A Word to Transmitters. 

Mr. T. W. Hizgs (5 KO) of Bristol, draws atten- 
tion to the practic? of many transmitters cf 
“calling ” for long periods without ` signing.” Our 
correspondent suggests that it would save listeners 
the boredom of waiting many minutes for the 
transmitter’s call sign if the rule were observed 
of announcing both the transmitters and the 
receiver's call three times alternately. 


Broadcasting for the Blacks. 

A proposal to erect broadcasting stations for 
the edification of ten million natives in Central 
and East Africa is discussed in an interesting 
article appearing in The Observer. 

One of the prime movers in the scheme is Mr. 
R. St. Barbe Baker, late Assistant Conservator 
of Forests in Kenya Colony. The programmes 
would consist of bulletins to the Forest Scouts, 
folk lore, musical selections, news, and the messages 
of the Administrators which now have to be sent 
by runners. 

The hope is expressed that it would be possible 
for the British Government to co-operate in the 
scheme so that transmitting stations may he 


established in three or four centres and loud 
speakeis set up in every village. 


The Marconiphone Company. 

The Marconiphone Co., Ltd., announce that 
Marconi’s Wireless Telegraph Co., Ltd.. have 
agreed to transfer to them as from December 31st. 
last their business in connection with the sale 
and distribution of “ Marconiphone ’ wireless 
receiving apparatus and accessories. 


American 9 AN. 

We regret that owing to a correspondent’s 
mistake our recent note concerning the reception 
of American 9 AN was misleading. This station 
is not situated in San Francisco, as was stated, 
but is located at St. Paul, Minnesota. 


Reception of WGY on 100 Metres. 

Several readers report the reception of WGY 
on 100 metres during February, in two cases with 
a single valve. Signals are stated to be stronger 
and freer from distortion than these of KDKA 
on the same wavelength. 


Wireless versus Chronometer. 

At the recent annual convention of the Dominicn 
Land Surveyors’ Association at Ottawa it wes 
stated that radio is revolutionising exploration 
and survey work in the Far North of Canada. 
Where formerly the surveyors had to rely upon a 
chronomoter to get the correct time for astro- 
nomical otservations, they now carry a radio set, 
with which they receive the time signals from 
Arlington, Annapolis, Suez Canal. Bordeaux, 
Santiago, Tokio or Nauen. 


A Correction. 

Doubtless many readers of the article in our 
issue of February 27th, entitled “ An Improvement. 
in Frame Aerial Connections >° will have ot served 
that Figs. 8 and 9 were erroneously reversed. 
The captions were correct. 


Empire Wireless. 

Up to the time of writing, the Government 
have not taken a decision on the report of the 
Committee appointed to inquire into the subject 
of Imperial Wireless Control, The report advocates 
that all wireless stations for communication with 
overseas Dominions, Colonies, Protectorates and 
territories should be owned by the State and 
operated by the Post Office, other services being 
left to private enterprise. 

In a statement on the report, Mr. Godfrey Isaacs, 
Managing Director of Marconi's Wireless Telegraph 
Co., Ltd.. says that the proposals with regard to 
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the Empire wireless chain must inevitably involve 
considerable delay. He draws attention to the 
fact that Mr. Marconi has invented a new system 
that will revolutionise the practice of wireless 
telegraphy, and will be essential to the success 
of the Empire scheme. Technical efficiency can 
only be obtained by the adoption of a common 
interest in operation, to attain which all stations 
should include the latest developments in wireless 
practice. 


The Supply of Wireless Operators. 

In reply to a question as to the supply of qualified 
operators for ship installations, the Managing 
Director of the London Telegraph Training College 
has received a letter from the Mercantile Marine 


THE RADIO SOCIETY OF GREAT BRITAIN 
TRANSMITTERS’ 


N Tuesday, February 26th, at 

the Headquarters of the Radio 

Society of Great Britain, at 53, 

Victoria Street, London, S.W., a 
Joint Meeting between the members of 
the Committees of the Radio Transmitters’ 
Society and of the Transmitting and Relay 
Section of the Radio Society of Great Britain 
was held. This meeting arose out of the 
resolution recently passed by the members 
of the Radio Transmitters’ Society in General 
Meeting, when the principle of amalgamation 
with the Transmitting and Relay Section 
was approved. The business done at the 
meeting was of a preliminary nature, the 
main object being to settle the officers 
and devise the machinery for the carrying 
on jointly of the work which hitherto had 
been done by the two bodies. 


On the proposition of Dr. W. H. Eccies, 
Captain Ian Fraser was appointed Chairman 
of the Amalgamated Committee, and Mr. 
Gerald Marcuse was appointed Honorary 
Secretary. Mr. W. Corsham and Mr. W. K. 
Alford accepted the office of Joint Traffic 
Managers, and were asked to prepare a 
scheme for consideration at the next com- 
mittee meeting to be held on Tuesday, 
March 11th, for the carrying on and develop- 
ment of transmission tests, calibration 
signals, etc. It was agreed that the Committee 
should continue the series of successful 
lectures which under the auspices of the 
Radio Transmitters’Society had been regularly 
held, and the Secretary was asked to book 
aroom at the Institute of Electrical Engineers 
for March 14th and 28th, and April 25th. 
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Department of the Board of Trade, from which the 
following is an extract :— 

“ The Board consider that the real solution 
of this difficulty lies not in reducing the qualifi- 
cations which they are sure are necessary, but 
in shipowners and others interested taking 
steps to train a sufficient number of men to 
make good the normal wastage in the service. 
They (ths Board) ara informed that at the 
present time, a considerable number of ship- 
owners are carrying operators for training 
purposes in addition to those required by the 
statutory rules.” 

The word “training” in the last sentence 
refers, not to technical instruction, but to sea 
experience. 


AND RADIO 
SOCIETY. 


It is not possible to announce in time for 
publication the name of the lecturers on 
these occasions, but notices will be served 
upon members in duc course. 

As regards finance, it was reported that 
the Radio Transmitters’ Society had a sub- 
stantial balance to hand over for the use 
of the new Committee, and a Sub-Committee, 
consisting of Messrs. Maurice Child, E. J. 
Simmonds and H. S. Walker (Honorary 
Treasurer of the R.T.S.) was appointed 
to advise the Committee as to the best 
method of adjusting all outstanding matters 
relating to subscriptions, etc. 

General satisfaction was expressed at 
the prospect of future harmonious working 
under the auspices of the R.S.G.B., and the 
Committee were confident that after a brief 
delay to allow all matters under negotiation 
to be properly settled, the new and enlarged 
Transmitting and Relay Section of the 
R.S.G.B. would be able to offer its members 
more adequate facilities and stronger repre- 
sentation than had hitherto been available. 


Radio Society of Great Britain. 


At the next Ordinary General Meeting of the 
Soziaty, to be held at 6 p.m. on Wednesday, 
Mirch 26th, at the Institution of Electrical 
E izineers, Mr. A. A. Campbell Swinton, F.R.S., 
will deliver a lecture on “The Possibility of 
Electrical Television, both with and without wires.” 


An informal meeting of the Society will be held 
at the Institution of Elec trical Engineers at 6 p.m 
on Wednesday March 12th, at which Mr. F. Phillips 
will open a discussion upon “ Amplifiers for Short 
Wave Reception.” 
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Calls Heard. 


Contributors to this section are requested to limit the number of 
calls sent in to those heard wi hin the previous three weeks, these 
being of greater interest and value to transmitters than earlier records, 
The repetition of the same call sign tn consecutive lists ss not recom- 
mended. Contributors will also assist by kindly arranging their 
reports in alphabetical order, 


Ilford, Essex. 
2 AC, 2 DY, 2LI, 2 MC, 2 8Z, 2 VT, 2 YZ, 2 ZO, 5 AS, 5 HN, 
SLN, 5RZ, 5 XN, 6JM. French: 8EB. American: 7 OF. 
(1—c—o.) (C. E. Largen.) 
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(1--v—1 or o—v—!.) 
(A. C. Simons.) 


Moulins (Allier). 


2 A, 2 CK, 2 CW 2 DF, 2 DP, 2D 2 EN, 2 FQ, 2 GQ, 2 HF, 
2 HN, $ HZ, 2 IN, 2 ÍP, 2 JF, 2 KF. , 2 NM, 2 OD, 2 OG, 2 ON, 
2 PC, 2 PF, 2 PR, 2 RB, 2 RS, 2 VF, 2V8, 2 VU, 2 WA, 2 WE, 
2 WJ, 2 WK, 2 YH, 2 ZD, 2 ZG, 2 Z8, 2 ZK, 2 ZT, 2 Z0, 5 AR, 
5 BA, 5 BV 5 CS, 5 DN, 5 DO, 5'F8, 503, 5 5 ID, 5 JU, 5 KO, 
5MO, 5MT, 5NN, 50T, 50L. 5 P8, SPU, SQV, 5 RQ, 581, 
5 82, 5 TG, 5 US, 5 WE, 5 WM, 5 WW, 6 JX, GNF, GNI, 6OY, 
6 RY, 6 UG, 6 7 QF, 7 ZN. (Aime Clayeux.) 


The call sign 2 FM, originally allotted to Mr. V. Corelli, of 
Eastbourne, has now been transfered to the experimental station 
of Mr. F. C. McMurray, of Burnage, Beechwood Road, Sanderstead. 
Reports on 2 FM's transmissions would be welcomed. 

Mr. Alfred D. Gay (6 NF), 49, Thornlaw Road, West Norwood, 
S.E.27, would be pleased to receive reports on his transmissions. 


Are There Two 5 CW's? 

Mr. A. H. S. Colebrooke (5 CW), of Birmingham, suspects that 
his call sign is being used by another transmitter, reception having 
been reported in the Sidcup district. 5 CW has been dismantled 
for four months. 


Long Distance Transmission Tests. 

The Transmitting Section of the Glevum (Gloucester) Radio and 
Scientific Society will be pleased to arrange long-distance tests 
on low power with any other society. The Hon. Secretary is 
Mr. A. R. E. Jennings (6 HH), Caxton House, Gloucester. 
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- Broadcasti: g. 


PROGRAMMES ARE BROADCAST FROM 
FOLLOWING EUROPEAN STATIONS ;— 


GREAT BRITAIN. 

ABERDEEN 2 BD, 495 metres; BIRMINGHAM 5IT, 47 
metres: GLASGOW 5 SC, 420 metres; NEWCASTLE 3 NO, 
400 metres; BOURNEMO 6 BM, 385 metres; MANCHESTER 
2 ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
353 «metres: HEFFIELD (Relay), 303 metres. Tuesdays, 
Thursdays and Fridays, 1 p.m. to 2 p.m. (2 LO only). | Regu’ar 
daily programms, 3.30 to 4.30 p.m., § to 10.30 p.m. Sundays, 
3 to 5 p.m., 8.30 to 10.30 p.m. 


REGULAR THE 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,000 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.50 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time Signal and Weather Forecast; 12.0 acon, Live- 
Stock prices; 3.40 p.m. (Saturday excepted); Financial repert, 
§.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m., 
Concert or Address ; 7 p.m., Weather Forecast ; 7.20 p.m. (Sunday), 
Concert and Address; 10.10 p.m., General Weather Forecast. 

PARIS (Compagnie Francaise de MRadiophonie Emissions 
“ Radiola °), StR, 1,780 metres. Daily, 12.30 p.m., Cotton Ou 
and Cate Prices, News, Corrert; 1.45 p.m., First Bourse Report ; 
4.30 p.m., Bourse Closing Prices; 4.45 p.m., Concert; 5.45 pm., 
News and Racing Results; 8.30 to g p.m., News; 9 p.m, 
Concert: 10 p.m. to 10.45 p.m., Radio Dance Music. 

ECOLE SUPERIEURE de; Postes et Télégraphes, 450 metres. 
9 p.m. (Sunday, Wednesday, Thursday, Friday and Saturdav), 
Talk on ‘Literature. Dramatic and Musical Selections. &.15 p-m. 
to 9.25 p.m. (Tuesday), Morse Practice, English Lesson, Lecture and 
Concert. 

LYONS, YN, 3.100 metres. 


Daily, 9.45 a.m. to 10.15 a.m., 
Gramophone Records. 3 


BELGIUM. 

BRUSSELS, BAV, 1,100 metres. At t p.m. and 5.30 p.m, 
Meteorological Forecast ; 9 p.m. (Tuesday), Concert. 
BRUSSELS (“ Radio Electrique `°), 410 metres. 

6 p.m., 8.30 p.m. to 9.30 p.m., Concert. 


HOLLAND. 

THE HAGUE, PCGG. 1,070 metres. 3 to § p.m. (Sunday), 
8.40 to 10.40 p.m. (Monday and Thursday), Concerts. 

THE HAG (Heussen Laboratory), PCUU, 1.050 metres. 
9.40 to 10.40 a.m. (Sunday), Concert ; 8.40 to 9.40 p.m., Concert ; 
7.45 to 10 pit aval k Concert. 

THE G (Velthuisen), PCKK, 


Daily, 5 to 


1,050 metres, 8.40 to 


9.40 p.m. (Friday), Concert. 
VERSUM, 1,050 metres. 8.10 to 10.10 p.m. (Sunday}, 
Concert and News. 
(Middelraad), PCMM, 1,050 metres. Saturday 
8.10 to 9.40 p.m., Concert. 
AMSTERDAM, PA 5, 1,050 metres (Irregular). 7.40 to 9.10 


p.m., Concert. 
MSTERDAM (Vas Diaz), PCFF, 2,200 metres. 8 a.m. and 
4 p.m., Share Market Report, Exchange Rates and News. 


D 
LYNGBY, OXE, 2,400 metres. 7.30 to 8.45 p.m., Concert 
(Sunday excepted). 


ERMANY. 

BERLIN (Koenigswusterhausen), LP, 2,8co metres (Sundavi, 
10.50 a.m, to 11.50 a.m., Orchestral Concert ; 650 metres, 4.30 p.m 
to 6 p.m. (Weekdays), 4,000 metres, 6 to 7 a.m., Music and 
Speech : 11.30 to 12.30 p.m., Music and Speech; 4.0 to 4.30 p.m.. 
News; 650 metres, 8.30 to 9.30 p.m., Concert. 

EBERSWALDE, 2,930 metres. Daily, 12 to r p.m., Address 
and Concert; 7 to 8 p.m., Address and Concert ; hursday and 


Saturday), 7 to 8 p.m., Concert. 
. BERLIN ( 


Vox Haus), 400 metres. 8 tog p.m. Concert. 


CZECHO-SLOVAKIA. 
PRAGUE, PRG, 1,800 metres. 7 a.m., 11 a.m. and 3 p.m., 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m., 


and 9 p.m., Concert. 
KBEL (near Prague), 1,000 metres. Daily, 6,20 p.m., Concert, 
Meteorological Report and News. 


SWITZERLAND. 
GENEVA, 1,100 metres (Weekdays). At 2.15 p.m. Concert or 


lecture. 
LAUSANNE, HB 2, 1,100 metres (Monday and Wednesday). 
turday), Concert. 


4 pm., Concert ; 1,000 metres (Friday and 


SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular). 12 to 1 p.m., Tests. 
MADRID, PTT, 400 to 700 metres. 4 to § p.m., Tests. 


ITALY. 
ROME, ICD, 3,200 metres. Weekdays, 1: a.m., Gramophone 
Records. 
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INVENTIONS AND NOVEL IDEAS. 


Transformers for Audio Amplifiers. 


Transf rm-rs for use in high impedance 
circuifs require high impedance windings in 
order to obtain maximum efficiency, and it 
is also essential that over the whole frequency 
range for which these transformers are 
designed, the distortion of the wave form 
must be eliminated as far as possible. Under 
usual conditions, speech and music, for 
example, will be faithfully transmitted by 
the transformer. 

The use of high impedance windings 
introduces difficulties on account of the self- 
capacity of these windings. This is inevit- 
able, and is due to the large number of turns 
of small gauge wire which must be used in 
order to keep the transformer within reason- 
able dimensions. 

Self-capacity and its effects may be 
minimised (a) by increasing the separation 
between individual wires and layers ; (b) by 
reducing the induced voltages between 
adjacent layers of the windings, or (c) by 
reducing the effective transverse length of 
the windings. Method (a) used alone 
leads to a comparatively large transformer. 
Method (b) may be effected in several ways, 
such as by sectional windings or special 
arrangement of the windings, but these 
involve manufacturing inconveniences. 


Fig. 1. 


The present invention* relates to trans- 
formers in which the desired results are 
obtained by method (c) and a combination 
of methods (b) and (c). The results are 


* British Patent 209,345 by Western Electric 
Co., C. P. Smith and W. L. McPherson. 


obtained by limiting the length of the 
winding space on the spool, and the invention 
consists in an iron core transformer in which 
the winding space is not greater than one- 
half its depth. With such an arrangement 
it is possible to wind with small gauge wire 
with the minimum permissible insulation in a 
straightforward manner, and to keep the 
self-capacity so low that the efficiency of the 
transformer is not appreciably impaired, and 
that the distortion of the waveform is 
negligible. 


The advantages of such a narrow spool 
may be stated to be, firstly, that it reduces 
the self-capacity of the windings to such an 
extent that the losses due to capacity 
currents are negligible, and the high efficiency 
of the transformer is maintained. Secondly, 
by reducing the self-capacity of the trans- 
former windings as above, the impedance- 
frequency and transformation ratio frequency 
characteristics are . practically unaffected, 
with the result that distortion of the wave- 
form due to transmission by the transformer 
is negligible. This renders the transformer 
very satisfactory for the faithful reproduction 
of, for example, speech or music. Thirdly, 
it enables the above characteristics to be 


750 


obtained by the use of small gauge enamelled 
wire wound in the simplest manner, thus 
reducing manufacturing difficulties to the 
minimum. 

Referring to the drawings, Fig. 1 shows a 
pair of core plates, Fig. 2 shows in plan view 
a transformer built in accordance with this 
invention, and Fig. 3 shows a side elevation 
of the same transformer. 

It will be noticed that the length of 
winding space A is small compared with its 
depth B. It has been found convenient to 
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arrange the primary and secondary windings 
concentrically, one above the other, the 
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Fig. 3. 
outer winding being that which is to be 
connected to the circuit of higher impedance. 


THE TRANSMITTING AMATEUR, 
By CAPTAIN IAN FRASER, C.B.E. 


(Broadcast from 2LO Thursday, March 6th, 


DIVIDE the persons who hold licences 
from the Postmaster-General for the Trans- 
mission of Telephony and Telegraphy by 
wireless into four groups. (1) Those who 
operate small transmitters for commercia! 

reasons, who may be regarded as professionals ; 
(2) Those who engage in pure research, mainly 
for the love of it; (3) Those who frankly recognise 
wireless as a splendid hobby, with a scientific 
interest attaching to it; and (4) Those who think 
they are furthering the interests of science, but 
who stand alone in this opinion. 

It will be generally agreed that the first two 
groups should be encouraged in every possible 
way, and doubtless it is for them that the Post 
Office is mainly concerned when it offers them 
licensing facilities. Those who interest themselves 
in the building and operating of a transmitter 
purely as a scientific hobby or pastime, should also, 
I think, receive consideration, for beyond ensuring 
that their transmissions do not interfere with 
commercial stations, or with broadcasting, [I see 
no reason why the liberty of these individuals 
should be curtailed. It does everyone good to 
indulge in a hobby, and apart from this, it is a 
creat advantage to a country in case of war to be 
able to call upon the services of a considerable 
number of people who have a working knowledge 
of such a highly specialised subject, and one of such 


military importance. 
When you hear a voice calling out of the aether 
after Broadcasting saying, `“ Hullo, old man, 


I am now going to carry out some important 
experiments, please stand by,” and this is followed 
by a series of gramophone records; you can be 
quite certain you are listening to a transmitter 
in group No. (4), that is to say, one who thinks 
and very often claims that he is doing important 
research work, but who is in fact doing no more 
than demonstrating to his friends the strength 
of his transmitter, and the variety of his selection 
of records, He is not to be encouraged, and I 
think I can say quite frankly on behalf of the 
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Radio ‘Society of Great Britain that the Trans- 
mitting Section of this Society wll not concern 
itself very greatly to obtain further facilities for 
him. 

The average listener’s idea’ of amateur trans- 
mitters and their value to the community is 
probably a wrong one, for his opportunities of 
hearing them work are limited, and as a rule are 
confined to a few examples of bad gramophone 
transmission such as I have referred to. I beg 
listeners not to judge the work of transmitters 
as a whole by the activities of those I have placed 
in group No. (4). They are in fact the smallest 
and least important section of the transmitting 
licence holders. For every one of them there are 
probably ten whom you never hear at all, who are 
engaged upon serious research work, whose trans- 
missions are infrequent—-for it is not necessary when 
carrying out proper experiments to shake the aether 
for hours at a time—and whose efforts are, except 
when they are engaged in Transatlantic work, 
generally confined to low powers and low wave- 
lengths, not meal? within the range of broadcast 
receivers. 


Recently the Radio Transmitters’ Society and 


the Transmitting and Relay Section of the Radio 


Society of Great Britain have been amalgamated. 
Prior to this the British Relay League had been 
absorbed by the parent society, and now the happy 
state has been reached in which the amateur 
transmitter is represented by one organisation 
and one only, under the auspices of the parent 
body, the Radio Society of Great Britain. It 
will be the aim of this Society to do what it can to 
ensure reasonable conditions for its members, for 
the pursuit of their research and their recreation, as 
well as to carry on and develop long-distance 
tests and other methods of co-operate working 
both within and without the United Kingdom. 
Transmitting amateurs who desire to join should 
send their names to the Secretary at 53, Victoria 
Street, London, S.W. 
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Particulars of Membership of any Society can be 
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SOCIETIES 


obtained on application to the Secretary. 


Societies marked with an asterisk are afiliated to the Radio Society of Great Br.tain. 


Tottenham Wireless Society.* 

“The Constitution of Matter” was 
the subject of an instructive and interest- 
ing lecture given by Mr. Holness on 
February 2oth. After dealing with 
the early conception of matter, the 
lecturer explained the significance of 
the Crooke’s tube discharge. Radium 
and uranium and their disintegration 
were discussed in sufficient detail to 
give a grasp of the main discoveries. 
Investigations of these elements confirmed 
the theory that atoms are probably 
comparable to the solar system in con- 
struction, particles of positive and nega- 
tive electricity taking the place of the 
sun and its planets. 

On Wednesday, February 27th, Mr. 
F. H. Haynes, Assistant Editor of The 
Wireless World and Radio Review, lectured 
on ‘ Receiver Design.” It was a talk 
on the many details of standard circuits 
which still promote discussion. In a 
short report it is impossible to do justice 
to the informative side of the lecture. 

From discussing the positions of A.T. 
condenser and filament resistance respec- 
tively, and the sizes of grid leaks and 
condensers, the lecturer passed to H.F. 
amplification and the production of 
self oscillation. 

Speaking of low frequency amplification, 
Mr. Haynes said that L.F. transformers 
had not yet been reduced to a formula 
and generally a hit-or-miss method of 
design is employed in the endeavour 
to improve things. It is hardly necessary 
to add that Mr. Haynes’ visit was heartily 
appreciated, and he was sincerely thanked 
for his kindness in visiting us. 

Hon. Sec., S. J. Glyde, 137, Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


The Radio Society of te.* 

An interesting debate took place on 
Friday, February 22nd, on the motion 
that ‘‘In the opinion of this’ Society 
the whole of the proceedings of Parliament 
should be broadcast.” 

Mr. G. H. Eade and Mr. J. D. Steele 
proposed the motion, which was ss a 
by Messrs. J. F. Stanley and G. A. 
Sowter. 

The main point in the argument of 
the proposers was that there are at 
present no reliable sources of information 
on parliamentary proceedings readily 
available to the general public. News- 
paper reports are abbreviated and biassed, 
and Hansard is not readily accessible 
to the public. Further, the proposers 
maintained that broadcasting would 
tend to raise the level of the debates, 
since all M.P.’s would realise that their 
words were being heard by thousands 
of people. The opposers of the motion 
suggested that M.P.’s would be so anxious 
to make themselves heard that they would 
get up and speak without really having 
anything to say. It was admitted that 
special events in Parliament should be 
broadcast, but it was contended that 
to broadcast the whole of the proceedings 


would be sheer waste of power, since 
nobody could aford the time to wear 
the headphones all day long and far into 
the night. 

After the motion had been fully dis- 
cussed by the Society, a division was 
taken, as a result of which the motion 
was lost by 17 votes to 4. 

On February 29th, a Question Night 
was held, when a very interesting ex- 
change of ideas took place. One member 
raised a discussion on frame aerials and 
power amplifiers, and Mr. Stanley gave 
an account of his recent visit to the 
2L) studio. The technical difficulties 
involved in the use of long wavelengths 
for telephonic transmission was dis- 
cussed, and some useful information 
was given concerning the position of the 
grid leak and filament rheostat. 

The Society has pleasure in reporting 
that the Hon. Secretary, Mr. J. F. 
Stanley, B.Sc., A.C.G.1., has been elected 
Hon. Secretary to the Genera! Committee 
of Affiliated Societies, which Com-nittes 
is composed of representatives of Societies 
all over Great Britain. 

Hon. Sec., J. F.Stanley, B.Sz., A.C.G.1., 
49, Cholmeley Park, Highgate, N.6. 


Kensington Radio So iety.° 

At the February meeting, Lt.-Col. 
Hall delivered a most interesting lecture 
on his ‘‘ Neon Tube, Capacity and 
Resistance Measurer.” 

At the end of the lecture he measured 
several so-called grid leaks and con- 
densers, and the results provided an 
explanation as to why many amatcurs 
cannot receive any station except their 
own local one. 

The Hon. Sec., J. Murchie, 33, Elm 
Bank Gardens, Barnes will be pleased 
to answer any enquiries regarding the 
Society. 


Glevum (Gloucester) Radio and Scientific 


A single-valve set which operated 
a loud speaker on § WA and SIT was 
demonstrated on February 22nd by 
Mr. Charles H. Box, and with the addition 
of the Secretary's power amplifier, signals 
were received in great volume. 

The Transmitting Section of the 
Society is now active, and members 
will be pleased to arrange any long 
distance tests on low power with other 
Societies. 

There are still a few vacancies in the 
Society for experimenters in the Gloucester 
district, and particulars of membership 
can be obtained from the Hon. Sec., 
A. R. E. Jennings, Caxton House, 
Gloucester. 


North Middlesex Wireless Clu». 

A lecture and demonstration on 
“Types of Broadcast Receivers,” was 
given on February 20th. The lecturer 
was Mr. Frank Hickley, of the Edison- 
Swan Electric Co., Ltd. 


Mr. Hickley soon revealed himself 
as an enthusiastic experimenter, his 
practical advice regarding aerials and 
earths winning the cordial approval of 
a rather critical audience. 

Beginning with a simple crystal circuit, 
the lecturer described and illustrated 
by blackboard diagrams numerous cir- 
cuits, containing more and more refine- 
ments as he proceeded, until he arrived 
at the typical dual amplification circuit 
now in use. The next circuit to be 
dealt with was the rather complicated 
arrangement used in the special demon- 
stration set which Mr. Hickley had 
brought with him. The receiver was 
very compact and convenient to handle, 
but unfortunately the questions with 
which the lecturer was plied left little 
time for demonstrating its capabilities 
and the hope was expressed that this 
could be done on a future occasion. 

The Hon. Secretary will be pleased 
to forward particulars of membership 
to any one interested in the experimental 
side of wircless. 

Hon. Sec., H. A. Green, roo, Pellatt 
Grove, Wood Green, N.22. 


The Manchester Radio Scientific Society.” 

Several interesting lectures have been 
delivered before the Society during the 
past month. 

On February 6th an instructive lecture 
on “ Valves,” with lantern illustrations, 
was given by Mr. Wade, of the Marconi- 
Osram Valve Company. The Cossor 
valve was similarly dealt with on February 
13th, the lecturer being Mr. Darbyshire. 

On February 20th, Mr. Percy Harris 
lectured before an interested audience 
on the subject of “ Dual Amplification,’’ 
demonstrating with one and two-valve 
dual circuits. 

Hon. Sec., G. A. F. Mercer, 116, 
Burton Road, Withington, Manchester. 


The West London Wireless and 
ntal on.* 


e Associati 

At the meeting held on Tuesday, 
February 26th, great interest was centred 
on a one-valve circuit capable of receiving 
KOKA tele = direct. The Vice- 
President, Mr. J. F. Bruce, illustrated 
the circuit by the aid of the blackboard, 
and during his remarks gave full data 
for the construction of the set, detailing 
the sizes of the special coils and the value 
of the various variable and fixed con- 
densers used. 

Mr. R. T. Wright gave a two-valve 
circuit, which he also use for 100 metre 
stations. He described it as a mysterious 
circuit, as no matter what capacity 
coil he used as A.T.I. his results were 
equally good. Mr. A. P. Dobson also 
assembled a _ three-valve, tuned anode 
circuit for receiving all broadcasting 
stations, on the Club experimental units. 

Full information res ting membership 
will be gladly supplied by the Hon. Sec., 
Horace W. Cotton, 19, Bushey Road 
Hayes, Middlesex. 
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At the annual dinner of the Stoke-on-Trent Wireless Society, held at 
In the front row (left to right) are seen Mr. ie Ee Ltd., gave a good demonstration of the 
J. Kent (President), Alderman 


Hanley recently. 


Clark (Vice-Chairman), Col. W. 
F. Collis (Mayor of Stoke), Messrs. F. Jenkinson (Chairman), F. J. 
Goodson (Hon. Sec.) L. F. Fogarty ( Vice-President of the R.S.G.B.), 
A. Helliburton (Asst. Hon. Sec.). 


cerd E 


Oldham Wireless Society.* 

The Society has taken new headquarters 
at Greenacres Congregational School. 
The new room is situated at about 
Soo ft. above sea level, and is « onsequently 
ideal for experimental work. Several 
test transmissions have been carried 
out. 

Regular meetings are held on Thursdays 
at 8 p.m, and the Club Room 1s also 
open on Monday evenings: The member- 
ship of the Society is now 60, 

Hon. Sec., pro tem., H. W. Moorsiand. 


Finsbury Technical College Wireless 


Society. 


The Society held its 7th general meeting 
for the present session on February 14th, 
1924, When Capt. P. P. Eckersley, Chief 
Engineer of the B.B.C., addressed the 
Sor ety. 

Capt. Eckersley dealt with broadcasting 
and its reception in a very interesting 
and humorous manner. He pointed 
out many of the diffculties he had had 
to meet, and cited as an mstance that 
he had desired to build two high power 
stations—one in London and the other 
in Manchester. Owing, however, to 
lack of Post Office permission, the desired 
492 kw. had to be reduced to 1) kw. 
which necessitated the use of numerous 
sub-stations. Wireless broadcast has 
to be sufficiently powerful to be heard 
practically anywhere by what Capt. 
Eckersley called * the optimist with his 
penknife, a piece of cheese and a wet 
clothes line.” 

Capt. Eckersley gave a very clear 
explanation ot the now generally accepted 
Heaviside layer theorv of fading. 

Having given a general outline of the 
almost perfect microphone now in exten- 
sive use, Captain Eckersley suggested 
that the majority of the spurious noises 
now heard im ‘“ simultaneous ’’ would be 
overcome by the use of wired wireless. 

Capt. Eckersley concluded by com- 

aring the well-organised developments of 
roadcasting in this country with the 
chaos existing in America. 

Hon. Sec., F. W. Dawe, Finsbury 
Technica! College, Leonard Street, E.C.2. 
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Glasgow and District Radio Society. 

The Society met on February 13th at 
207, Bath Street, where a lecture was 
delivered by Mr. Stick, B.Sc., on the 
subject of “Tuning, Resonance, and 
Coupling.” 

By the help of ingenious models the 
different phenomena were clearly 
illustrated and some very close analogies 
were obtained showing what actually 
takes place in an oscillatory electrical 
circuit under varying conditions. 

The Society is now arranging a series 
of ‘‘ free and easy ” evenings at the work- 
shop when members will bring up various 
interesting pieces of apparatus for 
demonstration, 

Assistant Hon. Sec., Wm. K. Fulton, 
148,  Kenmure Street, Pollokshields, 
Glasgow. 


The Clapham Park Wireless and Scientific 
Society. 

Mr. R. J. Stanley gave an instnictive 
lecture on the fundamental principles of 
capacity and inductance, on February 
6th. 

At the following mecting Mr. Pope, 
representing Messrs. S. G. Brown & Co., 


“ Crystavox,” and the “ Frenophone,”’ 
both of his firm's manufacture, and 
explained in detail their construction and 
the principles by which they operated. 
On February 2zoth, Mr. Abbot gave an 
account of his experiences of short wave 
reception from 5o to 100 metres, and 
drew attention tp the circuits used, and 
the main points observed for efficiency 
on these wavelengths. “Mr. Richardson, 
Chairman of the South London League 
of Radio Societies, drew attention to the 
forthcoming Exhibition to be held by the 
Leagne, and urged members to contribute 


Honor Oak Park Radio Society. 

On February sth Mr. Willis (of 
Messrs. Peto Scott) gave a very clear 
explanation of the straigat circuit receiver, 
going very fully into the subjects of 
tuning, reaction, detecting, low and high 
frejuency amplification. The evening 
closed with questions, and a general to the exhibits in the portion devoted 
discussion by members to amateur constructed apparatus. 

Hou. Sec., J. McVey, 10, Hengrave Hon. See, 8: CC. Bsell, Bide: dr, 
Road, S.F.23. Cautley Avenue, S.W.4. 


FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 12th. 

Radio Society of Great Britain. At 6 p.m. At the Institution of Electrical Engineers 
Savoy Place, W.C.2. Informal Meeting. Discussion, * Amplifiers for Short Wav 
Reception.” To be opened by Mr. F. Phillips. 

Edinburgh and District io Society. At 8 p.m. At 117, George Street. Lecture : 
“ Alternating Currents ” (Illustrated). By Mr. M. G. Scroggie, B.Sc. 

Clapham Park Wireless and Scientific Society. Lecture : ** Loag Distance Transm ission .” 
By Mr. F. L. Hogg. 

Tottenham Wireless Society. At&p.m. At r0, Bruce Grove, N.17. Lectures: “ Testing 
of Grid Leaks and Condensers." By Mr. T. Vickery. ‘‘ Cabinet Making.” By Mr. 


A. D. Kilbey. 
THURSDAY, MARCH 13th. 

Liverpool Wireless Society. At 7.30 p.m. At the Roval Institution, Colquhitt Street. 
Address by Mr. Dan Godfrey, Jun., A.R.A.M. (Director of Manchester Broadcasting 
Station). Open to Public. 

Hendon Radio Society. At &.30 p.m. AÐ the Town Hall, The Burroughs, Hendon. 
Lectures by Mr. D. Kilburn (5 ) and Capt. P. P. Eckersley on * Wireless Telephony 
from Amateur and Broadcasting Standpoints.’’ Followed by demonstration at § VR. 

Sale and District Radio Society. At 37, School Road. Lecture by Mr. D. F. Owen. 

Hounslow and District Wireless Society. At 8 p.m. At the Council House, Treaty Road. 
Lecture “ Dual Amplifeation.””. By Mr. Percy Harris. 


FRIDAY, MARCH 14th. 
Sheffield and District Wireless Society. At 7.30 p.m. At the Department of Applied 
Science, St. George’s Square. Practical Work. 
Wimbleion Radio Society. Lecture by Representative of Igranic Electric Co., Ltd. 
Leeds Radio Society. At 7.30 p.m. Grecia Gagerat Meeting. Important Society Business 
only. 
MONDAY, MARCH 17th. 
Ipswich and District Radio Society. At 55, Fonnereau Road. Lecture : “ Wireless Experi- 
ments on Wave Motion.” By Mr. R. Stanley Lewis. 
Dulwich and District Wireless and Experimental Association. Lecturer from the South 
London League of Radio Societies. 
Sale and District Radio Society. At 37, School Road. Workshop Practice. 
Kingston and District Radio Society. Lantern Lecture: ‘‘ Construction and Application 
of Honeycomb Coils.” By Representative of Igranic Co., Ltd. 
Hornsey and District Wireless Society. At Queen's Hotel, Broadway, Crouch End, N.8. 
Lecture: “ Wireless Telephones and Loud Speakers.” By Mr. H. W. Pope. (By 
arrangement with Messrs. S. G. Brown, Ltd.). 
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All questions are answered through the post. 


A selection of those of general interest 


Not more than four questions may be sent in at any one time. 


3. Every question should be accompanied by a postal order for 1/-, 
and by a coupon taken from the current issue. 


or 3/6 for four questions, 


A free coupon appears in the first issue of each month, and if this is sent in together with 
“coupons from the three previous issues, the reader 1s entitled to have one question answered 


free of charge. 


“ R.C.” (Cardiff) asks for a diagram of a four- 
valve receiver for general reception, incor- 
porating any refinements that may be con- 
ducive to efficiency. 


The diagram is given in Fig. 1. A coupled 


tuning circuit is employed in order to obtain 
selectivity, and the A.T.C. may be connected either 
A vernier condenser has 


in series or in parallel. 


Fig. 1. “ R.C.” (Cardiff) 


provided to control the grid potential of the H.F. 
valve, and a similar function is performed by means 
of grid cells in the case of the L.F. valves. The 
telephones are supplied through a filter circuit, 
which not only protects the telephone windings 
from the steady anode current of the last L.F. 
valve, but often improves the quality of telephony 
received. Switches are provided to control the 


0001, 


A four-valve receiver with 1 H.F., detector and 2 L.F. The switches 


are connected so that the receiver may be used with from one to four valves. 


been connected across the 000l uF. aerial con- 
denser, since the tuning by means of so large a 
capacity is somewhat critical when connected in 
parallel with the A.T.I. A potentiometer is 


number of valves in use, and to reverse the reaction 
coil when the H.F. valve is switched in or out of 
circuit. The H.T. battery should be shunted by a 
reservoir condenser of not less than 2 uF. 


T54 


“N.R.F? (London), wishes to use a local 
oscillator in conjunction with a short wave 
receiver, and asks how the oscillator should 
be adjusted and whether it should be switched 
off when receiving telephony. 

The local oscillator should not be used when 
receiving telephony, as serious distortion may be 
caused by the heterodyning of the telephony carrier 
wave. When receiving C.W. signals, it is generally 
unnecessary to couple the oscillator to the receiver 
by means of an auxiliary coil, as sufficient energy 
is usually picked up by the coils and wiring when the 
oscillator is placed on the table near to the receiving 
apparatus. It is often found when the oscillator 
is tightly coupled to the receiver, that radiation 
from the aerial is as great as when the receiver itself 
is oscillating. When receiving C.W. signals by the 
‘** autodyne ’’ method with a self-oscillating receiver, 
it is necessary to de-tune slightly from the wave- 
length of the signal in order to produce an audible 
note in the telephones. With the separate hetero- 
dyne, the receiver is tuned exactly to the wavelength 
of the signal and the heterodyne heat note is pro- 
duced by de-tuning the local oscillator. It will 
be seen, therefore, that the increase in signal strength 
obtained with a local oscillator is really due to the 
fact that the receiver can always be tuned to re- 
sonance with the incoming signal. 


“C.B.” (Didcot), asks what is the simplest 
form of receiver that could be used to receive 
broadcasting at a distance of 50 miles from 
2 LO, in order to operate head telephones or a 
small loud speaker. 

Assuming that a good outdoor aerial is available, a 
three-valve receiver would be required, in which the 
first valve operates as a high-frequency amplifier, 
the second as a detector, and the third as a low 
frequency amplifier. The H.F. valve should be 
coupled to the detector by the tuned anode method, 
when it will be possible to increase the range of the 
sot by coupling a reaction coil with the tuned anode 
circuit. 


“I.F.” (London, E.15). asks for particulars 
of a semi-aperiodic anode reactance unit to 
cover a wavelength range of 300 to 20,000 
metres. 

The inductance should be wound in 12 sections in 
slots cut in a cylindrical ebonite former 2” in 
diameter. The slots should be $” deep and $4” wide, 
spaced $” apart. The first six slots should con- 
tain 100 turns of No. 44 enamelled and single silk 
covered copper wire. The next four slots should 
each contain 200 turns, and the last two, 500 turne. 
The sections should be connected in series, with 
tappings taken from the junction between each 
section to a 12-point distributing switch. This 
switch should be connected in such a way that 
turns not in use are short-circuited. 


“ S.E.B.” (Leamington) asks (1) What de- 
termines the correct value of the filament 
current required by a receiving valve. (2) 
Why the value of H.T. should be increased 
for the last stage of L.F. amplification. 

(1) The filament current must be adjusted 
to give an electron emission to correspond with the 
particular value of H.T. applied to the plate of 
the valve. The filament current should be reduced 
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until the point is reached where any further re- 
duction in the*filament current causes distortion. 
To run the filament any brighter is only a wastage 
of filament current, and will result in reduction 
of the life of the valve. (2) The H.T. voltage 
and filament current are increased in order to 
extend the straight portion of the grid voltage — 
plate current characteristic of the valve, in order 
that the amplified voltage variations applied to 
the grid shall not extend as far as the bends in the 
characteristic curve. 


“ G.E.H.” (Coalville) asks for particulars 
of (1) An A.T.I. for a transmitter to work 
on 200 metres (2) A radio frequency choke 
for 200 metres (3) Windings of a suitable 
microphone transformer. 

(1) The A.T.I. should consist of 35 turns of 
No. 16 bare copper wire on a former 5” in diameter, 
the turns being spaced }” apart. (2) The choke 
coil may consist of a single layer of 200 turns 
of No. 30 D.S.C. on a cylindrical former 2” in 
diameter. (3) The primary winding should consist 
of 200 turns of No. 34 D.S.C., and the secondary 
20,000 turns of No. 44 enamelled and single silk 
covered copper wire. The primary winding should 
be put on first. 
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Fig. 2. “ R.C.R.” (London, S.E.5). A single 
valve crystal dual amplification receiver connected 
toa frame aerial, 


“ R.C.R.” (London, S.E.5) asks for a diagram 
of a sensitive single valve and crystal receiver 
to work in conjunction with a frame aerial. 

In order to use the valve to best advantage, 
a dual magnification circuit is given. Referring 
to Fig. 2, it will be seen that after rectification 
by the crystal detector, the signals are passed 
back to the grid of the valve through the intervalve 
The tuned 
anode coil is coupled with a small plug-in coil 
connected in series with the frame aerial, in order 
to obtain reaction effects. The 0:0005uF tuning 
condenser should be connected across the frame 
and coupling coil, as shown in the diagram. A 
common mistake in circuits of this type is to tune 
the frame aerial only, leaving the coupling coil 
outside the oscillatory circuit. 
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AMATEUR INTERNATIONAL WORKING. 


SOME SURPRISING LONG DISTANCE SUCCESSES. 


RANS-OCEAN amateur commu- 
nication is now well established, 
and each week brings to light 
new and remarkable achievements. 

There are now many British and Conti- 
nental amateur stations working to regular 
schedules with stations in U.S.A. and 
Canada, and these tests result in the collec- 
tion of much useful data on fading effects 
and variation of strengths under different 
atmospheric conditions, on both sides of 
the ocean. 

The fourth district of U.S.A. is already in 
contact with England, and the first station 
to effect two-way working was 4 BZ (now 
4 XC) of Atlanta, Georgia, who has worked 
at least two London stations. 


> 2 = 9 


The strength of signals from this station 
and the regularity with which communica- 
tion can be effected is remarkable, consider- 
ing the distance from London, some 4,500 
miles. The aerial current at this station 
is at present in the region of 3 amperes, and 
the power is to be increased still further. 

7 ZU at Montana reports having logged 
G 2 KF on February 11th, and from these 
results it appears that we shall soon be in 
direct contact with stations on the U.S.A. 
Pacific coast. 

G 5 LF has succeeded in reaching Maine, 
where his signals were heard by 1 BDI 
(now 1 XAH), who was heard calling 
G2MJ probably mistaken for 2 WJ, who 
was working a few minutes previously. 
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5 KO of Bristol is now regularly working 
with the other side, and his signals have 
reached Chicago. 

The untiring efforts of 20D, 2 SH, 
2SZ and 2 KF have resulted in each of 
these stations having worked with stations 
in U.S.A. and Canada, whose numbers 
run into two figures. 

The remarkable feature of the tests is 
the great difference in the powers employed 
by the stations engaged on each side. 
Whereas the American stations seldom use 
less than 250 watts input, our own men 
are working with powers of 50 to 250 watts, 


and the maximum only in a very few cases. 
The note of the Yankee stations is with very 
few exceptions of similar character, pro- 
duced by the extensively used self-rectifica- 
tion circuit, designed by one of their own 
men, and the tone is unmistakable. An 
exception to the above rule is 1 CMP 
(Bridgewater, Mass), who apparently uses 
a spacing and marking wave with a view 
no doubt to eliminating local interference 
to broadcast listeners. This station, 
whose signals are very consistent, has 
also an “extra wave” some ten metres 
above the intended wavelength, and he 
can be read easily on this “ upper wave,” 
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Another view of the apparatus at PCTT, showing some of the transmitting gear. 


e 


757 7 


a very 
(ex 1 MO) has increased his power, and is 
at times quite uncomfortable on two valves 
in London. Many special permits for low 
wave working are being issued to the Ameri- 
can stations, and in each case the first 
letter of the sign after the figure is an 
“ X,” which denotes that the station is 
entitled to work on waves below 150 metres 
only. 1 BDI has recently changed to 1 XAH, 
and with 1 XAM and 1 XW rank amongst 
the strongest of the U.S.A. stations heard 
in England at present. 

British stations have now communicated 


with stations in most U.S.A. districts, only 
the fifth, sixth and seventh remaining, and 
the reasonjfor this is probably due to the 


fact that the inland stations are awaiting 


their special “ X ’’ permits before attempting 
communication with Europe. Boe 

On the other side it appears that there”is 
no definite code for signal strengths similar 
to our own “R” or “A” codes, and the 
reports from U.S.A. usually give our signals 
as QRZ (weak), QRK (fair), QSA (loud), 
very QSA (strong). The abbreviations 
employed by the Yankee stations are many 
and various, but a few of the most used 
are NM (no more), NW (now), YSTDY 


peculiar occurrence indeed. U 1 XW 
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(yesterday), MNG (morning), FB (fine A. Australia O. South Africa (the one 
business), GLD (glad), CUL (willseeyoulater), C. Canada exception. 

RADN (radiation), HR (here), WX F. France P. Portugal. 

(weather), GUD (good), and so on, and G. Great Britain Q. Cuba (phonetic). 

this habit is fast growing upon our own I. Italy. R. Argentine (do.). 

men for much time and current can be M. Mexico. S. Spain. 

saved in this way. N. Netherlands U. United States. 
Another very excellent idea has been Z. New Zealand. 


adopted by their stations and it is hoped 
that the various licensing authorities through- 
out Europe will approve of the arrangement, 
and that is the use of the “ International 
Intermediate ” in lieu of the cumbersome 
and confusing “ A” and “ G” prefix now 
in use by British stations, on instructions 
given in the special permits.* 


The procedure is as follows :— 

A British station, say 2 AA, when calling 
an American station, say 1DDX, calls: 
1 DDX ug 2 AA, and if the American stations 
receive the call he replies with 2AA 
gu 1 DDX. The “ ug ” and “gu ” 
here indicate the nationalities. It will be 
seen that it is not possible to confuse the 


Another well-known Dutch station, working with American and Canadian amateurs. 


The Americans have not been slow in 
realising that much confusion is liable to 
arise when the prefix method is used, and 
now that three-letter calls are being issued 
in more than one country, confusion is 
occurring. A station for example in Central 
U.S.A. hears a call G2 AA repeated many 
times, and with a little bad spacing the call 
is logged as 2 AAG. The signal probably 
fades out, and the listener of course logs 
the station as American 2 AAG. Incidents 
of this nature have actually taken place, 
and must be avoided if possible. 

The Americans suggest that each country 
shall be denoted by the initial letter, and 
have drawn up the following list :— 


*This matter is dealt with on p. 767 “ Inter- 
national Amateur Radio Call Signs.” 


actual call signs in any way for they remain 
unaltered, and only the break sign is changed. 
In practice this method is found to work 
exceptionally well and it is hoped that 
petmission will be given to British amateur 
stations to adopt this method when working 
foreign amateur stations. 

A late report shows that still another 
“4” is in touch with England, and 4 BY 
(Savannah, Georgia) has worked G 2 OD 
and 2 KF, whilst 4 IO and 4 HS have been 
heard here. 4EB is also making special 
arrangements to “ get across.” 

The reception of American stations in 
England at the present time is quite an easy 
matter, and there is not a morning that 
they are unable to get their signals across, 
even if they cannot effect two-way working. 
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Saturday evenings and Sunday mornings 
seem to be the most popular times for our 
men, and the QRM on 100-130 metres is 
becoming almost as bad as the 200 metre 
band. The same thing applies on the U.S.A. 
side, and they have also two broadcasting 
stations working between 100 and IIo 
metres—KDKA and WGY, the latter 
station producing some really good trans- 
missions which are received on this side 
very clearly, and at times very strongly. 

A station P2 at Brussels has worked 
with several British amateurs and also 
8 SSU, whose location is given as Bonn, 
Rhineland, has carried out several tests 
with our rhen. . 

The Dutch amateurs PCII and PCTT 
are going strong, the former having worked 
many stations in U.S.A. and Canada, and 
this station has a schedule of transmissions 
to the station of an amateur in Japan. 
Photographs of these stations are given in 
these pages, and it will be seen that in each 
case the stations are very well equipped, 
and give the appearance of having high 
powers available. 

ACD at Bologna, has now exchanged 
signals with several more British stations, 
also two or three on the Atlantic Coast of 
U.S.A. He has now closed down for a few 
days in order to make preparations for a high 
power set for transatlantic communication. 
The layout of his station is very neat 
indeed, and gives the impression of efficiency. 
A reversed feedback circuit is used for trans- 
mission. 

Danish amateurs are now endeavouring 
to reach the States, and 7 QF may be heard 
almost any morning with an A.C. note. 
This station has so far exchanged signals 
with England, Holland, France and Italy, 
also with P 2 and 8 SSU. 

7 EC is another Copenhagen station who 
has been heard by Mr. J. Renshaw of Black- 
burn and many other listeners throughout 
the country, and the same can be said of 
1 JW, who is located at Luxemburg. 

6 RY of Bath has recently made rapid 
strides, and we have now the report of 
his two-way working with two American 
stations. 

5LF, previously mentioned as having 
been received in U.S.A., has now exchanged 
signals with 1 XJ and 1 XAH (1 BDI), 
both stations reporting his signals as being 
very good. This station has recently ex- 
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perimented with quite small powers and 
succeeded in working P2 and 8 AQ near 
Paris on 5 watts in daylight. 410 of 
Atlanta, Georgia, has also heard 5 LF. 

Reception by British amateurs of American 
and Canadian signals using single and two- 
valve receivers improves every day, and 
Mr. D. A. Broun, of Birmingham, has 
logged about 35 stations in four nights. 

2 OD, of Gerrard’s Cross, heads the list 
for stations worked with something over 
30 U.S.A. and Canadians to his credit, 
whilst 2 KF has a total of 28, and is closely 
followed by 2 SH and 2 MN. 


The French amateur station, 8 BF, operated by 
M. Pierre Louis, This was the second French 
station to work with America. 


The introduction of “Summer Time ” 
will give us another hour of working with 
our American cousins, and most of our men 
are asking each other, “ how long shall we 
be able to keep in touch with the U.S.A. ? ” 

At the present time reliable two-way 
working ceases about 7 a.m., when our 
signals become very weak to the listeners 
on the other side, but on several mornings 
quite recently the “ boiled owls” on the 
other side have been heard working with 
stations inland until g a.m. G.M.T. 

An attempt ‘by 2 KF to establish contact 
with 6 BCL in California a few mornings 
ago was unsuccessful, although Mr. Handy 
(1 BDI) tried hard to join these two stations 
up. je Bs Fs 
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TELEVISION. l 


AN 


ACCOUNT OF THE WORK OF D. MIHALY. 


By NICHOLAS LANGER. 


I.—GENERAIL CONDITIONS. 


HE word Television, in the sense 
we intend to use it, means to 
be able to see distant objects 
| by means of special apparatus 
without any regard to optical hindrances 
between the objects and the observer. 

If we make a photograph of the object 
which is to be rendered visible at a distant 
place by ordinary telcphotography, there 
is no practical difficulty in transmitting this 
photograph to a distant station either by 
wire or by wireless, and to reproduce there 
a photograph quite like the onginal. We 
know many excellent methods of telephoto- 
graphy, for example, those of Belin, Korn 
and of some others. In these methods a 
rather considerable interval of time is needed 
for the transmission (five to twenty minutes 
for a photograph of the size 6 by g centi- 
metres). An elaboration of this principle 
consists in taking a series of photographs 
of the object in a similar manner to ordinary 
cinematography, and after transmitting these 
photographs one after another by telephoto- 
graphy to the receiver station, to reproduce 
them as a motion picture. The series of 
photographs can serve to make the object 
in question visible at the recciving station, 
although with some delay. 

The present methods of telephotography 
are working at a far too low speed to enable 
the process to be carried out in the described 
manner. In addition the light sensitive 
films must be developed and fixed, a process 
which takes up more time, and thus tele- 
vision carried out in this manner would 
prove an impossibility. The problem of 
television is thus reduced to the method 
of increasing the speed of transmitting 
photographs, and no one will doubt that 
advance can be made in this direction. 
Considering the problem from this point 
of view, it would appear that a form of 
television is within reach of present science. 

Some five years ago I conducted a number 
of experiments concerning some details of 


the problem. Meeting later Dionys Mihaly 
(Budapest), who was then making rapid 
progress towards the solution of the problem, 
I gladly undertook to assist him in his 
experiments. In the year 1922 a short 
résumé of my theoretical and experimental 
investigations was published in The Wireless 
World.* 

Disregarding colour, the picture of an 
object, moving or stationary, can be con- 
sidered as consisting of many very small 
areas of varying brightness, which, for the 
sake of simplicity, are called “ picture 
elements.’ These picture elements can be 
regarded as being so small that their 
corresponding brightness is uniform over 
their whole area. 

Instruments with which differences of 
illumination are converted into fluctuations 
of an electric current are well known, for 
example, the various types of selenium 
cell and other light-sensitive devices. The 
properties of selenium cells are too compli- 
cated to be treated here at full length, 
but it might be mentioned that the cells 
used have a section sufficiently large and 
a length small enough to produce a maximum 
variation in the very high specific resistance. 
One simple type of selentum cell has a support 
of two thin parallel wires of 600-800 milli- 
metres length wound round a porcelain 
plate so that the distance between the two 
wires is about 0-5 mm. A fine layer of 
amorphous selenium is put on the support, 
and by means of a heating process is turned 
into the grey crystalline modification which 
is so sensitive to light. An average selenium 
cell of this type has an electric resistance 
of 60-100,000 ohms, which diminishes by 
illuminating it with an incandescent lamp 
of 16 candle power from a distance of I metre 
to 30-50,000 ohms, that is, to about one half 
of the “ dark-resistance.’’ One of the draw- 
backs to the use of selenium is, that in 


* Wireless World and Radio Review, Nov. 11th, 
1922. 
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consequence of its high resistance the currents 


passing through it are very small, generally . 


of the order of a microampere. Another 
and still more important drawback is that 
selenium takes some time after the illumina- 
tion has ceased to regain its original (dark) 
resistance. This phenomenon is called the 
“lag ” of selenium cells, and many methods 
have been worked out for compensating 
its effects. 

The principle of modern attempts to 
solve the problem of television is as follows :— 

The picture to be transmitted is taken 
to pieces (to so-called picture elements) 
which are of the same size, but in general, 
of different brightness. These picture ele- 
ments are projected one after the other 
upon the selenium cell which converts the 
differences in illumination into fluctuations 
of an electric current which are transmitted 
to the receiving end either by wire or by 
wireless. At the receiving station the current 
fluctuations are converted into fluctuations 
of a light source and distributed on a screen 
in the same order as they were at the trans- 
mitting station. The transmitted picture 
appears in extremely small parts (in its 
picture-clements), which exist one after 
the other for a very short time. Because 
of the lag of the eye, however, the im- 
pression made by each of these picture 
elements will last for about 1/1oth of a 
second, so that if all the picture elements 
are transmitted within 1/1oth of a second, 
they appear to exist at the same time and 
produce the impression of a complete 
picture. 


There are the following special problems :— 
1. Taking to pieces (picture elements) 
the picture to be transmitted. 

. Converting the differences of bright- 
ness between the picture elements 
into changes in amplitude of an 
electric current. 


3. Transmitting these fluctuations to 
the receiver either by wire or by 


i) 


wireless. 

4. Rearranging the fluctuations into 
picture elements of different bright- 
ness. 

5. Projecting the picture elements 


on a screen in the same order as 
they were in the transmitted picture, 
which also includes the problem 
of synchronisation. 
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The most difficult of all these problems 
is perhaps how to convert the extremely 
small differences of brightness between 
the single picture elements into current 
fluctuations. Until recent years the very 
small current fluctuations caused by varying 
the illumination of selenium cells could 
be scarcely registered. By means of the 
valve amplifier, however, these minute 
currents may be amplified to any extent 
necessary, and only this has made it possible 
to obtain practical television. 


Fig: 1: 


Explaining the “* Telehor.” 


II.—THE “ TELEHOR” oF D. MIHALY. 

The chief feature of the Telehor is the 
use of very small oscillating mirrors of an 
area of only I mm.? (one square millimetre) 
or less, for the purpose of splitting the 
picture into picture elements, and for re- 
arranging the current fluctuations into 
picture elements of different brightness. 
The small mirror (Fig. 1) P is pasted to 
a loop of an extremely thin platinum wire 
S (about 0-or mm. in thickness) stretched 
between the poles of a powerful electro- 
magnet (N.S.) representing a similar arrange- 
ment to the well-known oscillograph of 
the Siemens type. 

Two special devices have been used to 
synchronise the transmitter and the receiver 
in the construction of the Telehor: the 
tuning-fork interrupter and the “phonic 
drum ” of La Cour. 

The tuning-fork interrupter (Fig. 2) is 
in principle quite analogous to an ordinary 
interrupter (buzzer). A carefully made 
tuning-fork which has been magnetised 
is placed between the poles of an elec- 
tromagnet so that they draw the two 
legs of the tuning-fork apart. In this 
position, however, the current from the 
battery will be interrupted at the contact 
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C, and so the legs of the tuning-fork 
return into their original position, when 


i | al 


Fig. 2. The tuning fork interrupter. 


the movement continues. The tuning- 
fork is thus oscillating, and can be used for 
producing alternating currents of very con- 
stant frequency. 
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The “ phonic drum ” of La Cour (Fig. 3), 
which represents the simplest possible type 
of synchronous motor, consists of a hollow 
drum G made of wood, copper, aluminium 
or of any anti-magnetic material, which 
may be partly filled with mercury 
and on the outside of which are thin iron 
bars, I,, I,, etc., at equal distances apart. 
The drum is pivoted, and an electromagnet 


Fig. 3. The “ phontc-drum ” of 


Cour. 


is mounted close to the drum, so that its 
poles are at a distance of about o' 5 mm. 
from the iron bars. This electromagnet 
is connected with an alternating current 
supply or supplied with interrupted direct 
current, and if the drum is caused to rotate 
at a speed such that the number of iron 
bars passing the poles of the electromagnet 
per second is equal with the frequency of 


— 
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the A.C. (or the number of interruptions 
of the intermittent D.C.), the drum rotates at 
a speed depending only on the frequency of 
the A.C. in question. The phonic drum, of 
course, can be used in connection with the 
tuning-fork interrupter described ; the elec- 
tromagnets of both being connected in 
series. This arrangement can be advan- 
tageously used, if we wish to obtain complete 
synchronism between the motion of two 
separate phonic drums located at two 
distant stations. If the two tuning forks are 
carefully tuned to the same pitch, which 


Fig. 5. 

lating mirror ; 

SE = selenium cell holder; SE, = the small selenium cell of special design taken from 
the holder SE. 


E = diaphragm ; 


is easily done, the two drums will rotate 
at the same speed, and they will remain 
in phase for hours without any regulation. 
La Cour and Mercadier used such arrange- 
ments with great success for synchronising 
multiplex and high-speed telegraph ap- 
paratus. 

The complete transmitter (except the 
camera obscura inside which it is placed) 
is represented in Fig. 4 and the photograph 
of Fig. 5. 

The lens A and B reduce the picture to 
be transmitted to a very small area and 
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A photograph of the apparatus represented in Fig. 4. 
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project it upon the small oscillating mirror 


-D of the oscillograph ÇC. The mirror D 


is caused to oscillate at a rate of 500 oscilla- 
tions a second by feeding the platinum 
wire loop with an alternating current of 
500 cycles. The mirror D, however, has 
also another much slower oscillation to 
fulfil in a horizontal plane. The former 
consists of a metal frame holding the 
platinum wire loop, pivoted in its middle 
at F and connected through a lever to an 
eccentric point on the phonic drum G. 
The phonic drum is caused to rotate by 


A, B = lens; D = oscil- 
I = tuning fork interrupter ; 


means of the electromagnet, being con- 
nected in series with the tuning-fork inter- 
rupter I with a frequency of r00 oscillations 
a second, which means that there are 20 
iron bars on the surface of the drum, and 
five revolutions a second, producing five 
complete oscillations of the mirror D in the 
horizontal plane. The alternating current 
of 500 cycles necessary for feeding the 
platinum wire loop of the oscillograph C 
is obtained by interrupting the current 
of the battery T through a small interrupter 
K consisting of 100 insulated segments 
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mounted on the phonic drum. Consequently 
the current is broken 500 times a second, 
and this intermittent D.C. is converted 
by means of the transformer M into A.C. 
The rays from the oscillating mirror 
D now diverge, projecting a picture of about 
original size upon the diaphragm E, behind 


Fig. 6. 


which is the selenium cell. The diaphragm 
has only one small aperture of about 
I square mm. in area. The decomposition 
of the picture takes place in the following 
manner. By means of the rapid oscillations 
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of the mirror D in the vertical plane the 
picture is caused to move up and down 
on the diaphragm 500 times a second, so 
that there is always a picture element 
of a narrow strip of the picture projected 
upon the selenium cell. The mirror D, 
however, also oscillates in a horizontal plane 
at a rate of five oscillations a second, which 
means that during 1/1oth of a second while 
the mirror D makes 50 oscillations in the 
vertical plane it makes 0'5, that is, one 
half oscillation in the horizontal plane. 
This is the way the picture elements reach 
the selenium cell; the decomposition of 
the whole picture is completed in 1/10th 
of a second. Fig. 6 gives an idea how this 
decomposition takes place. 

The selenium cell SE is connected in 
series with a battery, and the current 
fluctuations which are amplified by a 
two-valve amplifier are led either directly 
by wire to the receiver or to the wireless 
transmitter. 

(To be concluded.) 


RECEIVING 2LO IN SOUTH AFRIGA. 


Mr. H. G. Becker with the apparatus on which he received 2 LO. 


The reception of the London Broadcasting 
Station in South Africa has already been reported 
in these pages and we are now able to reproduce a 
photograph of the apparatus employed. The set 


13 operated by Mr. H. G. Becker, seen in the 
illustration, and is situated at Port Elizabeth. 

Signals from 2 LO were first heard at l a.m. 
local time, which is about 9.30 p.m. G.M.T. 


— E ee eee 
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THE THREE-ELECTRODE VALVE. 


By W. SYDNEY BARRELL. 


THE VALVE AS AN AMPLIFIER. 


ROBABLY the most important func- 
tion of the three-electrode valve 
is that of amplification, and in this 
respect the valve may be said to 
occupy a field of its own, for, while in the 
case of rectification, there are other alterna- 
tives which may be substituted, as an ampli- 
fier it stands without rival. 
Amplification may be divided under two 
headings :— 
(1) Radio or high frequency amplifica- 
tion, and 
(2) Audio, note or low frequency ampli- 
fication. 


Either of these two methods has its own 
particular merit and its own sphere of 
application, and, according to the results 
required so will one or the other or even 
both of these methods be employed. It is 
therefore necessary to understand the raison 
d'étre of high and low frequency amplifica- 
tion and to appreciate their respective 
advantages and limitations. 

Now the currents flowing in the aerial 
of our receiving sets are at radio frequency, 
whereas those which flow through the 
telephone winding are at audio frequency, 
and we may either amplify these tiny aerial 
currents before they are detected or we may 
amplify the already audible signal after 
detection. In the former case we are using 
high or radio frequency amplification, and 
in the latter case we are using audio or low 
frequency amplification, but while the circuit 
details to give the best results under these 
two conditions are somewhat different, 
yet the action of the valve itself remains 
the same. 

By amplifying a signal after it is detected 
(L.F. amplification) we are merely making 
the already audible signal louder, that is, 
we are increasing the volume of sound. 
L.F, amplification 1s therefore used when the 
telephone signals are weak or when it is 
required to increase the volume of the 
signal so that it can be heard throughout 


a room. It does not, however, materially 
increase the range of a receiver for the reason 
that it only deals with that energy passed 
on to it from the detector. This will become 
more apparent when we have considered 
the sphere of application of high frequency 
amplification. 

High frequency amplification is used to 
increase the range of a receiver, and therefore 
brings in signals which with a plain detector 
would not be heard. One of the reasons 
for this is due to the peculiarity of the detector 
in that its efficiency as such is proportional 
to the square of the voltage impressed 
between its grid and filament. Thus for 
example, if the radio frequency signal is 
doubled in intensity the efficiency of the 
detector will be increased four times. So 
that the greater the radio frequency signal 
applied to the detector the stronger the 
sound in the telephones. On the other hand 
it is to be noted that, due to this ‘ square 
law ” effect, the efficiency rapidly falls off 
with weakening signals and below a certain 
critical value the detector ceases to function. 
High frequency amplification can therefore 
be said to increase the efficiency of the 
detector. 

All present-day methods of amplification 
are based on the fact that the valve is itself 
an amplifier ; that is to say small variations 
of grid potential will cause comparatively 
large variations in anode current. 


HIGH FREQUENCY AMPLIFICATION. 


There are a number of ways in which the 
incoming radio frequency oscillations may 
be amplified, and many variations in circuit 
arrangements have from time to time been 
proposed. There are, however, three basic 
methods of high frequency coupling in 
general use :— 


(1) Transformer coupled. 

(2) Resistance coupled. 

(3) Tuned anode coupling. 
Certain advantages and disadvantages accrue 
to these methods, but we shall not discuss 
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them as it is our purpose to describe 
merely the function of the valve and its 
adjustment. 

Fig. I represents the anode current grid 
volts characteristic of a certain valve, 
that is, it shows how the anode current 
varies according to the voltage applied to 
the grid. It will be seen from this figure 
that if we can arrange the valve in a circuit 
in such a way that its operating point is 
at X, then normally there will be a current 
I, flowing in the anode circuit. It will 
further be seen that by varying the grid 
volts we shall vary the anode current, 
and this is the fundamental action under- 
lying the operation of the valve. 

Now if we apply an alternating voltage of, 
let us say, 0°5 volt about the point X, we 
get an equal variation of anode current 
above and below the normal value. This 
is shown in Fig. 1. Working in this way, 
we keep the anode current within the limits 
of the characteristic which is a straight line 
and under these conditions the changes 
in anode current follow exactly the changes 
in grid voltage. 
amplification without distortion. 


It will of course be obvious that the 
steeper the straight part of the characteristic 
of Fig. 1 (i.e., the greater the angle which 
the straight portion makes with the base line) 


This then gives us true 
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the greater the amplification, because the 
steeper the characteristic the greater the 
change in anode current for a given change 


0 


GRIO VOLTS 


Fig. 2. 


in grid volts. In this connection compare 
Fig. 2, curves A and B. 

For true amplification, that is to say, 
for amplification without distortion, it is 
required that the oscillations in the plate 
circuit of the amplifier valve be of exactly 
the same form as those which are applied 
to its grid. Theory would therefore indicate 
that the valve should be adjusted to work 
around the middle of the straight part of 
the characteristic ,and with a sufficient 
negative grid bias to prevent grid current 
flowing. Unfortunately, however, in practice 
a high frequency valve can seldom be made 
to operate at this point owing to its liability 
to self-oscillate. l 

H.F. amplifiers have a tendency to self- 
oscillation, and the greater the number 
of stages the greater this tendency becomes. 
Provided the coupling between anode and 
grid is large enough, any circuit will oscillate 
and in high frequency amplifiers there is 
generally a strong coupling present, particu- 
larly if the circuits are tuned. In addition 
to this it must be remembered that there 
is always some internal coupling in the valve 
itself, and this is why valves having a small 
internal capacity are to be preferred for 
high frequency amplification. Due to this 
coupling effect there is always present 
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a tendency for the amplifier to oscillate 
or “ bowl ” and to prevent this it is usual 
to arrange for the grids to be connected 
to the slider of a potentiometer connected 
as shown in Fig. 3, and by adjustment of 
the slider a position can be found where the 
amplifier just does not oscillate. What 
actually happens when we move this poten- 
tiometer slider is that we alter the potential 
of the grid and therefore the point of opera- 
tion on the curve, and we shall find that it 
will generally be necessary to make the grid 
slightly positive, which will cause a current 
to flow to the grid and thus produce a 
damping effect. So that we see in actual 
practice we have to compromise between 
distortion due to grid current and self- 
oscillations. It is to be noted further that 
self oscillation will be aggravated if the 
H.F. valve is somewhat soft. The amplitude 
of these incoming oscillations are small 
so that at any rate for a one-stage H.F. 
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amplifier the straight part of the charac- 
teristic need not be long. 

High frequency amplification is not 
intended for strong signals, its purpose is 


TO FILAMENTS 
OF VALVES 


FILAMENT BATTERY 


TO GRIOS OF VALVES 


Fig. 3. 


to amplify weak signals so that the detector 
may operate efficiently. High frequency 
amplification is therefore quite unnecessary 
for near-by stations when an outdoor aerial 
is used. 


AMATEUR RADIO 


CALL SIGNS. 


A RESUME OF PROPOSALS FOR AVOIDING CONFUSION, 
WITH PARTICULARS OF OFFICIAL RECOMMENDATIONS. 


By PuiLIP R. Coursey, B.Sc., 


AST year’s Transatlantic Tests 
(Christmas, 1922) first showed up 

to British radio experłmenters the 
possibility of confusion arising be- 

tween the call signs officially allotted to 
radio amateurs in different countries. During 
those tests, in which we were listening for 
signals from America, it was found several 
times that two stations using the same call 
sign could be heard working at the same 
time, one being located in the United States 
(second district) and the other in this country. 
In the American continent the difficulty 
arising through the absence of international 
agreement in the allocation of amateur 
call signs had been met at an earlier date, 
as many U.S. call signs have duplicates in 
Canada. A working arrangement between 
radio amateurs in these two countries had 
been arrived at so as to provide a means 
of indicating whether two American amateurs 
or two Canadians were in communication 
with each other, or whether an American 
was calling a Canadian or vice versa. This 
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distinction was made by modifying the 

‘intermediate ” signal separating the call 
signs of the called and the calling stations. 
The official intermediate signal laid down by 
international agreement is ‘DE,’ this 
signal being of course used in all commercial 
transmissions. The arrangement unofficially 
adopted between Americans and Canadians 
was to retain this “ DE ” signal for trans- 
missions between the American amateurs, 
and to replace it by other letters for Canadian 
transmissions, and for transmissions between 
America and Canada. Two Canadians work- 
ing together would use “ V ” to separate the | 
call signs in similar manner to the separative 
signal frequently used in British Naval 
radio transmissions. An American amateur 
station calling a Canadian used “ AA” 
instead of “ DE,” and a Canadian calling 
an American used “FM” for the same 
purpose. 

This scheme worked very well while only 
two countries were concerned, but the 
extension of the signalling range of amateur 
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stations over the Atlantic and Pacific 
Oceans, meant either that there had to be 
a large increase made in the number of 
such arbitrary intermediate signals, or an 
entirely new scheme had to be prepared. 

Some months prior to this year’s Trans- 
atlantic Tests the American Radio Relay 
League circulated the amateur radio organisa- 
tions in all the various countries where such 
organisations or societies exist, putting 
forward a suggested scheme for a uniform 
method of designating the country of origin 
of all calls from amateur radio stations, by 
appropriate modifications of the inter- 
mediate or “ DE ” signal. About this time 
M. Léon Deloy, of Nice, France, well known 
as 8 AB, put. forward another scheme for 
designating the nationality of the call 
signs. He proposed to prefix all call signs 
by a letter indicative of the country to 
which the call belongs. Thus, to designate 
that his is a French station he proposed to 
prefix his call with the letter “ F,” and his 
method became well known to many by the 
frequent use of the call F8 AB for his 
station. | 

Space will not permit of a detailed account 
of all the other proposals which have been 
made for overcoming the confusion of dupli- 
cate call signs, as although all of them have 
some points in their favour, their disadvan- 
tages have so far outweighed their advantages 
as to result in their rejection by the majority 
of the countries concerned. 

In this country it was of course strongly 
felt by the Radio Society of Great Britain 
that uniformity of method was of the utmost 
importance, but at the same time it was 
not considered desirable to modify the 
intermediate “ DE ” signal if at all possible 
to avoid doing so, since not only is that 
signal an officially allocated one by inter- 
national agreement, but it is also so well known 
and recognised that its replacement might 
lead to confusion. Coupled to this too the 
- General Post Office have placed a definite ban 
on the adoption by British amateurs of any 
scheme which involves interference with 
the international “ DE ” signal. Subsequent 
to this the Post Office has authorised British 
amateurs to utilise a system analogous to 
that proposed by M. Deloy consisting of the 
use of a prefix letter or letters to designate 
the country to which the calls belong. 
They stipulatedJthat the prefix must be 
taken from the initial letters of the series 
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of calls allocated by the Berne Bureau 
for the commercial call signs of the countries 
concerned. In cases where the commercial 
calls of any country commence with more 
than one letter of the alphabet (as for Great 
Britain, United States, France and some 
other countries) one of those initial letters 
only should be chosen as prefix for the 
amateur call signs; and in cases where 
one initial letter has been allocated by 
Berne to more than one country, the two 
prefix letters are to be used. This last applies 
to the British Colonies and some other 
countries. 

Acting on these lines a list of prefix letters 
has been prepared, and has been approved 
by the Post Office for use by British amateurs 
in all cases when calling an amateur radio 
station in another country, the appropriate 
prefix being chosen in accordance with the 
country of the called station. In all such cases 
their own call sign should be prefixed with 
the letter G, which is the appropriate prefix 
for Great Bnitain.* 

The officially approved list of prefixes 
for use by British amateurs is as set out 
in Table I. 

It will be noted that this list includes 
many double letter prefixes, but this ap- 
parently is unavoidable under this scheme, 
which has received the Post Office approval. 


The use of these prefixes is now fairly 
general in Europe, and during this year’s 
first Transatlantic transmission schedules 
between Deoember 22nd and January roth 
the double letter prefix of Holland apparently 
caused no difficulty. Several Dutch amateurs 
using the 0 initial figure received trans- 
mission schedules from this country and 
used the PA prefix in accordance with the 
above table, while another Dutch amateur 
who received a special licence from the 
Dutch government for the Tests was given 
a call letter PA9, which itself involved these 
prefix letters, thus also definitely establishing 
the nationality of the station. 

Unfortunately from the point of view of 
uniformity of action in these matters, 


* In cases where special permits have been 
granted by the Post Office for the Transatlantic 
Tests, mention has been made in the permit of the 
use of this ‘‘ G °’ prefix in all cases when communi- 
cating with a station outside this country. The 
Post Office has also emphasised the need for obtaining 
special permission in all cases when it is desired 
to communicate with foreign amateurs, 
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the American Radio Relay League have 
maintained their championship of their 
original proposal involving a modification 
of the “DE” separative signal. Some 
other countnes have also supported them 
in this matter. Hence tn deference to the 
Post Office views against the use of this 
method by British amateurs, and the similar 
views which have been set out by other 
prominent European amateurs—notably by 
M. Deloy (F8AB), as has already been 
pointed out—it seems obvious that for the 
time being at least both methods must 
be recognised. 

The Americans and Canadians, and some 
European amateurs, employ the A.R.R.L. 
method and replace the “ DE ” by another 
pair of letters to designate the nationalities 
of the two stations, the first letter of the 
pair being indicative of the nationality 
of the called station, and the second that 
of the calling station ; while the British and 
many French and Dutch amateurs use the 
prefixes given in Table I. 

Unfortunately, too, some of the letters 
chosen for the various countries by the 
A.R.R.L. are not quite the same as those 
in the list set out above, so that the American 
list is appended here for the information 
- of any who hear the method in use. 


TABLE I. 


NATIONALITY PREFIX LETTERS OFFICIALLY 
APPROVED FOR USE BY BRITISH AMATEURS. 


Prefix Letters. Country. 
EA Spain. 
F France. 
G Great Britain. 
HB Switzerland. 
I | Italy. 
J Japan. 
KB Germany. 
LA Norway. 
N United States of America. 
‘ON Belgium. 
OU Denmark. 
PA Holland. 
SA Sweden. 
VA Canada. 
VH Australian Commonwealth. 
VL New Zealand. 
VN South Africa. 
VO Newfoundland. 
VT India. 
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TABLE II. 


List oF NATIONALITY INDICATING LETTERS 
UsED BY U.S. AND CANADIAN AMATEUR 
STATIONS TO REPLACE THE “DE ” SIGNAL. 


(SPECIAL NOTE: These letters should not 
be used by British Amateurs.) 


Designating 
letter. 


Country. 


Australia 
Canada 
France 

Great Britain 
Italy 

Mexico 
Netherlands 
South Africa 


United States 
New Zealand 


NCUDOVOZZ"“AIAP 


The main disadvantage of the use of the 
American scheme is the difficulty of over- 
coming the habit of listening for the “ DE ”’ 
signal, as it is not merely a matter of re- 
membering that the “ DE ” is replaced by 
two other arbitrary letters, but those letters 
differ on different occasions. 

Anyone not familiar with the scheme— 
such possibly as Government or commercial 
station operators—would not necessarily 
be in a position to know what stations 
were in communication, and if necessity 
arose for communicating with those stations, 
as in cases of interference, confusion might 
result. 

With the British arrangement whereby 
the “DE” is retained, such confusion 
could not arise, while the possibility of 
errors arising from reading a repeated call 
such as G6XX in the incorrect form of 
6X XG would soon disappear if the system 
were universally adopted and everyone 
expected a prefix before the figure in the 


call sign. 
It is to be hoped that in the not too distant 
future, these and similar international 


amateur arrangements will be-placed upon 
a more stable basis, and official agreement 
arrived at not only between the various 
amateur radio organisations, but also between 
the respective Governments of the countries 
where such organisations exist. In the mean- 
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time, however, we would urge all British 
radio amateurs to stick to the scheme which 
has been approved by the Post Office for 
their use, and so to give it a thorough trial. 
At the same time a watch can be kept upon 
the working of both systems by the inter- 
ception of European and American trans- 
missions, so that the matter can again be 
brought up for discussion if occasion should 
arise in the future. 

As a guide to the use and interpretation 
of the two methods a few examples are 
appended of calls between various countries 
set out according to the two methods 
in Table III. It should be specially noted 
that in the British method the prefix letter 
is (naturally) always attached to the call 
itself, whereas with the A.R.R.L. method 
the indicative letters which replace the 
“DE” indicate by their order only the 
countries to which the two stations belong. 
Reversing the order of these intermediate 
letters is understood as meaning that the 
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direction of transmission between the two 
countries is reversed. The first letter of the 
pair indicates the nationality of the called 
station, while the second refers to the 
calling station. This point is particularly 
shown in the first two examples in the Table. 

The outstanding advantage of the British 
method seems to be that the designation 
of nationality is tied up with call itself, 
and is not separated from it as in the 
American method. Thus in cases where the 
call letters are repeated over and over again 
(as is frequently the case) instead of con- 
fining them merely to three repetitions, 
the nationality of the called station becomes 
at once obvious without waiting for the 
separative signal. 

The views of individual transmitting 
amateurs in this connection would doubtless 


be of much value if such information could | 


be collected, particularly with a view to 
an analysis of the results obtained in the 
practical working of the two systems. 


TABLE III. 


COMPARISON OF BRITISH AND AMERICAN METHODS. 


British Method. 


NIXW NIXW NIXW DE G6XX G6XX 
G6XX 

G6XX G6XX G6XX DE NIXW NIXW 
NiIXWw 

F8AB F8AB F8AB DE NIXW NIXW 
NIXW 

G2KF G2KF G2KF DE F8AB F8AB 


F8AB 


PAOMX PAOMX PAOMX DE G6XX 
G6XX G6xx 


IIMT IMT IIMT DE 
G6OXX 


G6XX G6xx 


VA9BL VA9BL VA9BL DE F8AE F8AE 
F8AE 


A.R.R.L. Method. 


—— e 


1XW 1IXW 1XW UG 6XX 6XX 6XX 


6XX 6XX 6XX GU IXW 1XW 1XxW 


8AB 8AB 8AB FU IXW 1XW 1xXW 


2KF 2KF 2KF GF 8AB 8AB 8AB 


OMX OMX OMX NG 6XX 6XX 6XX 


IMT IMT IMT IG 6XX 6XX 6XX 


9BL 9BL 9BL CF 8AE 8AE 8AE 
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SWITCHING. 


JACKS AND SWITCHES—HOW TO USE THEM. 


The object of this article is to show the advantages of using proper jacks, 


switches, and connectors, and 


how they may be included in a few 


typical circuits. 


By W. JAMES. 


I.—THE AERIAL CIRCUIT. 
HE most elementary “ switch- 
ing ° device consists of terminals 
which may be joined with a 
link of wire or metal as required. 
Take the case of the aerial and earth which 
end at terminals. When the receiver is not 
in use the aerial and earth are connected 
together by a wire for safety. This con- 
nection is removed hen one wishes to 


PLUG 
SOCKET 
B 


use the receiver, and the terminals of the 
receiver are joined up to the aerial and 
earth. For example, the aerial may be 
connected to the receiver with a wire, 
and the same with the earth (Fig. IA). 
This involves two separate operations, first 
the connection for the aerial and then the 
earth. When the receiver is no longer required 
the connecting wires are removed and a 
wire is joined between the aerial and earth. 
The time taken for establishing the connec- 
tions could be reduced by connecting a 
plug to the aerial and a socket to the earth 
with a socket and a plug in place of the aerial 
and earth terminals as in Fig. 1B. Then 
when the receiver is not in use the earth 
plug may be pushed in the aerial socket, 
and when the receiver is to be used the plug 
and socket may be fitted to the corresponding 
socket and plug in the receiver. Besides 
saving time, the operation of connecting 


and disconnecting is simplified and there is 
no possibility of error, t.e., connecting the 
aerial with the earth terminal. There is 
no loss in electrical efficiency as the result 
of using the easier method. 


2.—BATTERY CIRCUITS. 

As another illustration of the use of 
plugs and sockets consider the filament 
heating circuit of the receiver. The ac- 
cumulator is usually connected to the fila- 
ment terminals in the receiver by two wires. 
This, of course, is generally quite satisfactory, 
but a beginner may connect his wires the 
wrong way round. He may take the wires 
off the terminals on the receiver first, allow 
them to fall, make contact and short circuit 
the battery. It is better to provide a socket 
and a plug on the receiver and others on the 
battery and to make the connections between 
battery and receiver through wires having 
a plug and socket on each end as in Fig. 2. 

The socket and plug may be secured 
in a piece of insulating material as in Fig. 2C. 
Alternatively, the insulating material may 
have screwed in it two plugs of different 
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diameters which fit sockets of corresponding 
size on the battery and the receiver. 

The advantage lies in the simplicity of 
the method and the fact that connecting 
and disconnecting is a foolproof job. Many 
manufacturers supply sockets and plugs 
of this sort as part of the receiver. 

The connection with the high tension 
battery may be made in the same way, 
but using plugs and sockets which have 
elements with a larger space between them. 


In this way it becomes impossible to con- 
nect the accumulator to the high-tension 
terminals and vice versa. Connectors of 
this sort are easily made. Valve sockets 
and pins may be appropriately mounted 
(Fig. 3), and are quite satisfactory. 


Fig. 4. A two-pole single-way switch. 


_Instead of employing connectors it is a 
sunple matter to join up a switch. Referring 
to Fig. 2A, what we wish to do is to connect 
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a switch with which the battery may be 
connected or disconnected from the filament 
heating circuit. When a switch is not used, 
connections are made between the battery 
and the terminals in the receiver by con- 
necting wires as shown. Instead of wires, 


Fig. 5A. A two-pole two-position switch. 

we could place the terminals close together 
and use copper links. If the links are held 
together by a piece of insulating material 
(Fig. 4), and the Randle is pressed down 
the links make connection with the contacts. 
This sort of switch is called a double-pole 
single-way switch, because it controls two 
circuits with one operation and has only one 
“on ” position. 

By fitting another pair of contacts so 
that the switch may be put in one of two 
positions, t.e., to the left or to the right, 
Figs. 5A and B, we have a double-pole two- 


Fig. 5B. Another two-pole two-position switch. 


position switch. This sort of switch may be 
used for many purposes in a wireless receiver. 
It is usually shown connected in the many 
circuit diagrams given in the Questions and 
Answers section of this journal. A double- 
pole two-position switch may be connected 
to the aerial circuit in place of the sockets 
and plugs, Fig. 1. Thus, referring to Fig. 6, 
when the switch arms are “ up,” the aerial 
is connected through to the aerial terminal 
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of the receiver and the same with the earth. 
When the switch arm is ‘‘ down,” the in- 
strument is disconnected and the aerial 
and earth connected together through the 
bottom contacts. 


Fig. 6. 


3.—SERIES-PARALLEL AERIAL SWITCHING. 
» It is very convenient to be able to join 
the aerial tuning condenser in series or 
parallel with the aerial tuning inductance. 


A Dewar switch which is electrically similar to 
the switch of Fig. 4. 


A very simple way is to connect the con- 
denser and coil to terminals as in Fig. 7A. 
The earth is connected to the E terminal, 
and the aerial may be joined to either A, 
or A,. If the aerial is joined to terminal Ag, 
the condenser and coil are in series. By 
connecting the aerial with terminal A, 
and joining a wire between A, andı E, the 
condenser and coil are placed in parallel. 
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Alternatively, four terminals may be used 
as in Fig. 7B. The aerial and earth are 
connected to terminals 1 and 4 respectively. 
To join the condenser in series with the coil, 
a wire is connected between terminals 2 and 3. 
The condenser and coil are placed in parallel 
by joining terminals I 2 and 3 4 as shown 
dotted in the figure. 

Now instead of changing the wires 
between the terminals, with the possibility 
of error and the inconvenience every 
time we wish to try the tuning condenser 
in the alternative position, it is much easier 
to use a switch. The connections are then 


Fig. 8. 


made once only and the circuit changed 
by moving the switch. The terminals of 
Fig. 7B may be redrawn as in Fig. 8A.. 
If a copper link is provided on terminals 
r and 3, it will be seen that with both 
links up, terminal I is connected to the spare, 
terminal 3 to 2, and the condenser and coil 
are in series. By turning both links down, 
terminals 1 and 2 are joined, and so are 
terminals 3 and 4, and the condenser and. 
coil are joined in parallel. The terminals 
may be rearranged as in Fig. 8B, and the 
two copper links secured together at one 
end by a piece of insulating material fitted 
with a knob. Now we have a two-way 
switch of the type shown in Fig. 8C. With 
the switch up, the coil and condenser are 
in series, with it down, they are in parallel. 


Digitized by Google 
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Another sort of switch, which, however, 
is identical in principle with that first 
described, consists of a disc of insulating 
material carrying two short metal segments 
(Fig. 9). Spring contacts I, 2, 3 and 4, are 
arranged to bear on the edge of the disc. 
The springs are numbered to correspond 
with the terminals of Fig. 8A and the metal 


segments of Fig. 9 correspond with the metal 
links of Fig. 8A. When the movable disc 
of Fig. g is turned to make contact as in 
Fig. gA, the condenser and coil are in series. 
because springs 2 and 3 are joined together 
by the metal segment. When the disc 
is turned to the position of Fig. 9B, the seg- 
ments connect springs I 2 and 3 4, placing 
the coil and condenser in parallel. 


Fig. 10. 


A two-pole two-position switch, like that 
of Fig. 5, may be used for switching the 
coil and condenser in series or parallel. 
The connections are given in Fig. ro. 
With the switch arms to the left, Fig. 10A, 
the coil and condenser are in series; when the 
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switch is thrown over as in Fig. 10B, they 
are in parallel. The similarity between the 
switch contacts and switch arms, and the 
terminals and links of Fig. 8A should be 
noted. 


(To be continued.) 


Correspondence. 


Homodyne. 


To the Editor of Tus: WIRELESS WORLD AND © 
Rapio REVIEW. 


Sir,—With reference to Mr. Colebrook’s very 
interesting article on the ‘“‘ Homodyne ” in your 
issue of February 20th. 

Mr. Colebrook might be interested to hear of a 
paper* by Dr. E. V. Appleton, published a year 
or two ago. This paper treats the phenomenon 
of ‘locking’? both from a mathematical and 
experimental point of view, and the following 
points which it established may be of general 
interest in this connection. 


l. Local oscillations lock to the frequency 
of the incoming signals over an appreciable 
range. The width of this range :s directly 
proportional to the ratio of incoming to 
local oscillation strengths. 

2. The amplification noticed by Mr. Colebrook 
is only obtained near the centre of this 
range; the edges actually giving a sharp 
minimum of strength. This is due to a 
phase change between the incoming and 
local oscillations. 

3. The best strength for the local oscillations 
is that which would normally give optimum 
heterodyne signals. | 


Since the publication of this paper, Dr. Appleton 
and others have used this system for receiving 
telephony and found it of great value, but since 
the only essential difference between this and 
ordinary regenerative reception is a rather tighter 
reaction coupling, many listeners must have un- 
consciously passed into this region while endeavour- 
ing to obtain maximum reaction. 

There is one point, however, in Mr. Colebrook’s 
paper, which I feel inclined to question. He gives 
us to understand that, in receiving signals on a 
heterodyne wavemeter (and, incidentally, on the 
“ Homodyne ” system) ordinary rectification does 
not take place, but that the beat note is heard 
“on account of the fact that the value of the 
continuous anode current of the valve varies 
with the amplitude of oscillations in the attached 
wavemeter circuit.” Surely this is ordinary 
rectification, for if the valve were not rectifying, 
the symmetrical oscillations impressed on the 
grid would produce symmetrical changes in the 
anode current and the value of the continuous anode 
current would not vary. 


Cambridge. F.G.G.D. 


* Automatic Synchronisation of Triode Oscil- 
lators, by Dr. E. V. Appleton, M.A. Pro- 
ceedings of Cambridge Philosophical Society for 
Easter, 1922. 


| 
| 
| 
| 
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Official sanction has been given for a Belfast 
broadcasting station. The power of the station 
will be one and a half kilowatts, and transmissions 
will take place on 435 metres. The call sign will 
be 2 BE. 

ka a * a 

The Pope is now able to listen-in, a wireless 
receiver presented by a British firm having been 
installed at the Vatican. 

* x bd x 

Low power wireless telephony sets are being 
employed by the Swiss Alpine Club to assist rescue 
work in the mountains. 

* * * $ 

The B.B.C. announces that the Plymouth relay 

station will be opened on March 28th. 
a * ue + 
Broadcasting in Czecho-Slovakia. 

The Kbel Aerodrome, near Prague, is provision- 
ally broadcasting every evening from 6.15 to 
8.15 p.m. G.M.T., on 1,150 metres, according to 
information kindly supplied by a correspondent. 
The power employed is one kilowatt. 

In the meantime a Westinghouse broadcasting 
station is being built at Strassnice, near Prague, 
to operate on a power of two kilowatts. It will 
probably be completed in five or six months. 


Australian Broadcasting Stations. 

Six broadcasting stations had been licensed in 
Australia up to December 3lst, 1923. Of these, 
four are operated by Messrs. Farmer & Co., of 
Sydney and Melbourne, the other licensees being 
Messrs. Millswood Auto and Radio, Ltd., of Adelaide, 
and Messrs. Broadcasters (Sydney), Limited. 
The wavelengths used extend from 350 to 1,720 
metres. 


Transatlantic Amateur Working. 

The list of British amateur stations who have 
worked with America up to the present is as 
follows :—2 FU, 20D, 2NM, 2SH, 2SZ, 
2 WJ, 2KF, 2KW, 5 BV, 5LF, 5KO, 5NN, 
and 6 RY. 


New Radio Society. 

A wireless club has been formed under the title 
of “The Orpington and District Radio Society.” 
It is hoped that all in the Orpington and Crays 
district who are interested in wireless, and who 
may be desirous of joining the Saciety, will com- 
municate with the Hon. Sec. (pro. tem.), Mr. S. C. 
Bushell, Fashion House, High Street, Orpington. 


A Message from the Arctic. 
The following interesting message was received 
by B.B.C. engineers just before switching off at 
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3.30 a.m., after the American transmission on March 
9th :—2 BD 2BD DE WNP WNP TKS OM 
TKS OM AR SK. 

This message of thanks, addressed to the 
Aberdeen broadcasting station, emanated from the 
Bowdoin, the ship of the MacMillan Exploration 
Party now icebound off the north coast of 
Greenland. . 


South London Group of Affiliated Societies. 
At the meeting of the South London Group of 


` Affiliated Radio Societies on March llth, at the 


Central Hall, Peckham, Messrs. Geo. Sutton 
(Wireless and Experimental Association), Mr. 
Hampshire (Sydenham and Forest Hill Society), 
and Mr. Carpenter (Lewisham and Catford Society), 
were elected to represent the Group on the new 
General Committee of the R.S.G.B., with Mr. A. W. 
Knight, of the Wireless and Experimental Asso- 
ciation, as a reserve in case of need, to avoid the 
necessity for any by-election. 

The General Committee hopes to stir some of 
the “dry bones” and drive off the sleepiness 
which is now affecting many societies. 


An Esperanto Association for Radio Amateurs. 

Readers may be interested to learn that an 
organisation called ‘“‘ Internacia Radio Asocio” 
has recently been formed with the object of 
facilitating relations between radio users, amateur 
and professional, in all parts of the world, by 
means of Esperanto. 

The President of the new Association is Dr. Pierre 
Corret, the well-known French amateur, and the 
Honorary Secretary is Mr. H. A. Epton. 

We understand that membership is not confined 
to Esperantists, but to all who are in favour of 
the adoption of Esperanto as the international 
radio language. Full. particulars may be obtained 
from the Hon. Secretary, at 17, Chatsworth Road, 
Clapton Park, London, E.5. 


A Holland-America Success. ~* 

Mr. H. J. Jesse, of Leiden, Holland, reports 
that on February 24th, from 6 to 6.30 a.m. (G.M.T.), 
he got into touch with the station of Mr. J. Lee, 


Jacksonville, Florida (4 XE ?). He has now 
worked with 18 American and two Canadian 
amateurs. 

2NM. 


It is regretted that in two recent references in 
this journal to 2 NM, the transmitting station 
of Mr. Gerald Marcuse, of Caterham, the call sign 
has erroneously been given as 2 MN. 
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America Heard on 4-Foot Aerial. 

We have received a report from Mr. R. E. 
Williams of Holyhead, who, it will be remembered, 
was the first British amateur to report the recep- 
tion of U.S. broadcasting from WJZ in this country, 
relative to th> we of diminutive aerials for such 
long distance reception. Employing as aerial 
only 4 ft. of bell wire running vertically from the 
aerial terminal of his receiving set he has picked 
up short wave communications between American 
1XAM and Dutch PCII, as well as broadcasting 
from KDKA and WGY. Both the last stations have 
been heard on a loud speaker—and complete 
programmes listened to in this way—in spite of 
the reduced size of aerial employed. Mr. Williams’ 
receiving set included one H.F. valve, a detector, 
and two L.F. valves. An Igranic No. 25 coil was 
used to tune the circuit of the above aerial, with 
a No. 35 coil for reaction for the reception of WGY. 


Short Wave Transmissions from FL. 

We understand that a special series of test 
transmissions (C.W.) is being sent out from the 
Eiffel Tower (FL) on Mondays, Wednesdays 
and Fridays, between 9 and 9.35 p.m.. on a wave- 
length of 115 metres. , 


2LO’s New Site. 

Rumour has it that the suggested new site 
of the London Broadcasting Station will be at 
Seltridges, London, W., on the roof of which 
the masts are shortly to be erected. It is also 
considered probable that the power of 2 LO will 
be increased to 12 kilowatts. 


A Transatlantic Broadcasting Novelty. 

In the early morning of March 8th, when the 
broadcast proceedings of the Annual Dinner of the 
Massachusetts Institute of Technology were re- 
ceived at the Hale Station of the Metropolitan- 
Vickers Electrical Co., Ltd., a special marconigram 
of greeting was despatched from the latter station 
and read before the assembled guests in New York 
before the conclusion of the dinner. 


Reception in Belfast. 

Mr. Ashton Cooper (5 TR), of Ilford, wishes it 
to be known that although his signals have been 
heard by Mr. Neill, of Belfast, he was by no means 
the first amatcur transmitter to establish communi- 
cation with Mr. Neill, as was suggested in our 
last issue. 


‘ CQ Europe.’’ 

Information has been received by Mr. F. Walker 
that U I AJA will be sending “CQ Europe” 
from now onwards on 145 metres cn any night 
after 1l p.m. (G.M.T.). 1 AJA is the station of 
Mr. G. J. Etter, 66, Adams Street, Dorchester, 
Mase., U.S.A., and reperts of reception would 
be welcomed. 


New York Adopts Educational Broadcasting. 

The New York Board of Education, acting in 
co-operation with the Radio Corporation of America, 
has initiated a permanent scheme of educational 
broadcasting. Special programmes for schools are 
now broadcast on school-days by WJZ from 
2 to 2.30 p.m., and it is understood that they will 
later take the form of recitations, music lessons, 
glee club and school orchestra concerts, spelling 
bees and other items to be supplied by pupils 
themselves. 
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Amplifiers for Short Wave Reception. 


The Radio Society of Great Britain held an 
informal meeting at the Institution of Electrical 
Engineers on Wednesday, March 12th, when the 
chair was occupied by Dr. W. H. Eccles, F.R.S. 

In opening a discussion on Short Wave Amplifi- 
cation, Mr. Frank Phillips, A.M.I.E.E., said that 
high frequency amplification on short waves 
could be classified under the two main headings of 
Straight Circuits and Special Circuits of the Super- 
heterodyne type. Devoting his talk to circuits 
of the former type he pointed out that it was 
often assumed that on sho t wavelengths it was 
impossible to get high frequency amplification, 
but in his experience and by using two suitably 
arranged high frequency valves, a detector and 
two note magnifiers, he was able to get full loud- 
speaker strength from KDKA. 

Amplification on this wavelength, however, 
was not so great as that obtainable with a similar 
circuit on longer wavelengths. He described 
certain modifications he had introduced for render- 
ing the circuit stable, and in doing so made special 
reference to the unsatisfactory method of stabilising 
by the use of a potentiometer to control the 
potential of the grids of the high frequency valves. 
It will be epvreciated that if a more or less positive 
bias is applied, that distortion is bound to result 
as a result of grid current rectification. He was 
very much against this method by which stability 
was obtained at the expense of efficiency. 

The arrangement he used consisted of a non- 
iuductive resistance of a value of atout 3,000 or 
4,000 ohms introduced in series with the tuned 
anode circuit, and he pointed out that it was 
essential that this resistance should be as non- 
inductive as possible, so as not to upset the: onstants 
of the circuit. The resistance he used consisted 
of a short tube of brass on which was wound a 
single layer coil of resistance wire. It might be 
thought that such a winding would be inductive, 
but Mr. Phillips explained that the inductance 
of this winding was very much reduced as a result 
of the high distributed capacity. He said that 
it was possible to so proportion the number o` turns 
and the thickness of the wire and its insulation, 
to result in a resistance being introduced into the 
circuit on a 100 metre wave adjustment, so that the 
wavelength of the circuit was not altered by more 
than half or one per cent. He recommended a 
loose coupled receiving circuit, aerial c il consisting 
of three or four turns on a 2}in. former with a 
series condenser of maximum value 0 0001 mfds. ; 
secondary inductance of ten turns with a tuning 
condenzer having a value up to 00005 mfds., 
and two straightforward tuned anode circuits 
rendered stable by the introduction of the 4,000 ohm 
resistance. Stability is so satisfactory with this 
method that the grids can be made fully negative 
without the set oscillating, whilst reaction control 
was found to be very delicate. 

Mr. Phillips uses D.E.3, D.E.5, A.R.06, D.F.Ora 
or V.24 valves. 

The discussion that followed was of considerable 
interest, and Mr. Phillips dealt with the questions 
as they were put. 

Dr. Eccles having vacated the chair earlier 
in the evening, Mr. J. H. Reeves expressed the 
indebtedness of those present to Mr. Phillips 
tor his admirable treat ment of an interesting subject. 
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Che Radio Society of Great Britain. 


A Short Talk by Mr. J. F. Stanley, broadcast from the London Station on Thursday, March 13th. 


As Honorary Secretary of the General Committee 
of Affiliated Societies I welcome this opportunity 
of addressing a few remarks to the members of the 
Radio Societies throughout the country, and more 
especially to the Secretaries of those Societies. 

The Wireless Amateurs’ Parliament is at last an 
established fact. Some of those who are listening 
at this moment were present at the Annual Con- 
ference of Affi'iited Societies held at the Institution 
of Electrical Engineers last Saturday week, but 
for the information of the thousands of amateurs 
who were not present, afew words on the results of 
the Conference may be of interest. To put the 
matter into a nutshell, the various Societies through- 
out the Country are now organised in such a way 
that all matters concerning the interests and the 
welfare of those Societies can be discussed by a 
General Committee consisting of representatives 
drawn from all parts of the country. In the past 
there has been no such opportunity for discussion 
except at the Annual Conference, held in London 
in January, and many Societies have felt that such 
a Conference, though of great value, was very in- 
adequate for the purpose of really bringing the 
Affiliated Societies into close touch with one another 
and with the parent body. Owing to this lack of 
co-operation between the Radio Society of Great 
Britain and the Affiliated Societies, misunderstand- 
ings and dissatisfaction were bound to arise, and 
in order to remedy this there were two courses open 
to affiliated societies. Firstly they could renounce 
their affiliation to the parent body, and resolve to 
have nothing more whatever to do with it, and, 
secondly, they could agitate for a better scheme 
of affiliation, which would ensure that everybody 
had an opportunity of becoming active citizens in 
the wireless amateur community, with adequate 
representation in a truly representative Amateur 
Parliament. A few Societies, I regret to say, 
adopted the first course, but now that the Parlia- 
ment, which in future will be known as the General 
Committee of the Affiliated Societies, is in existence 
it is to be hoped that it will receive the wholehearted 
support of every Radio Society in the Kingdom, 
whether they aro affiliated at the present time or 
not. The constitution of this Committee has been 
dealt with in the press and on the broadcast fairly 
fully already ; it only remains to be said that when 
a list is published, as it will be shortly, showing the 
Societies who have already elected their representa- 
tives, I hope that all Societies who consider that 
they have been overlooked will immediately get 
into touch with their neighbouring Societies and 
decide whother they are strong enough to form them- 
selves in a group, thus having the right to nominate 
a representative to the General Committee. Such 
a group should, as a general rule, consist of not less 
than six individual Societies, but in special cases 
this number can he reduced. It is hoped to be able 
to convene the first meeting of the General Com- 
mittee in the near future, and therefore please get 
on with the job of electing your man if you have 
not already done so, and send his name and address 
to the Honorary Secretary of the General Committee 


of the Radio Society of Great Britain, 53, Victoria 
Street, London, S.W.1, with as little delay as 
possible. 

As regards the Conference on Saturday week I 
think I am not far from the truth when I say that 
all the important resolutions put to the meeting 
were carried unanimously, and this harmonious 
state of affairs gives the General Committee an 
excellent start. 

Besides being the House of Commons, as distinct 
from the House of Lords, represented by the Council 
of the Radio Society of Great Britain; if I may be 
permitted to use such an analogy, I think this 
General Committee should be a clearing house for 
ideas put forward by individual Societies, for we 
want to get to know each other better. So please, 
Secretaries, do not hesitate to get into touch with 
your representative—as I have already said a full 
list of the Committee will be published as soon as 
possible—or if you cannot conveniently do that. 
write to the Hon. Secretary at the address I have 
already mentioned, that is, 53, Victoria Street, 
London, S.W.1. It will save the Central Office 
a lot of correspondence, however, if you will com- 
municate your suggestions through your loca? 
representative as far as possible. - 

As regards the work immediately in front of the 
General Committee I have said nothing, for the 
simple reason that were I to start to do so the five 
minutes allotted to me would be over before I had 
properly started. Now that the Committee is in 
being, however, I think you can rely on the members 
thereof doing their utmost to make it an active 
concern, and all Societies will be kept informed of 
the progress of its work, as well as of the work of 
the Council in so far as it concerns the Affiliated 
Societies, by means of a monthly letter or other- 
wise. 


Transmitting, and Relay Section. 

An informal meeting of the Transmitting and 
Relay Section will be held at 6.30 p.m. at the 
Institution of Electrical Engineers on Friday, 
March 28th, when Mr. F. L. Hogg will open a 
discussion on ‘‘ High Tension Supply for Valve 
Transmitters.” 


A New French Radio Book. 


" La Té'égraphie sans Fil,” by M. Julien Verdier,* 
is designed to interest radio amateurs and the general 
public. A vast amount of information concerning 
recent radio developments, not only in France, 
but throughout the world, is packed into ite 
412 pages, which also contain many interesting 
illustrations. Applications of wireless telegraphy 
and telephony to railways, aircraft, meteorology, 
military and naval operations are among the 
subjects treated, and a useful section is included 
dealing with the technical aspect of transmission 


and reception. 

e" La Télégraphie sans Fil: Ses applications en temps de paix 
et nendant la guerre.” By Julien Verdier. (Paris: Gauthier- 
Villars et Cie, 55, Quai des Grands-Augustins. Price 35 fr.) 
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2. Not more than four questions may be sent in at any one time. 


3. Every question should be accompanied by a postal order for 1/-, or 3/6 for four questions, 


and by a coupon taken from the current issue. 


4. A free coupon appears in the first issue of each month and if this is sent in together with 
coupons from the three previous issues, the reader is entitled to have one question answered 


free of charge. 


“ E.R.B.” (Sidcup) asks for a diagram of 
a four-valve receiver (2-v-1), with a switch 
to cut out one stage of H.F. amplification. 

The circuit is shown in Fig. 1. The reaction coil 
may be coupled either with the A.T.I. orsecond tuned 
anode circuit, the two reaction coil holders being 
connected in parallel. <A reaction reversing switch 
is provided to change the connections of the reaction 
coil when the first valve is switched in or out of 
circuit. Separate H.T. tappings are provided 
for each valve, and the grid potential of the H.F. 
valves is controlled by means of a potentiometer. 


“ A.H.P.” (London, S.W.1) is troubled with 
crackling noises in his loud speaker, and asks 
how to trace and eliminate these disturbances. 

In order to decide whether the noises are due to 
faults in the instrument or to outside disturbances, 


Fig. 1. 


“ E.R.B.” (Sidcup). 


the aerial and earth wires should be disconnected 
from the receiver. If the noises cease, they may 
be due to atmospherics, or to faulty insulation 
in the aerial and earth system. The earth wire 
should be insulated between the point where 
it leaves the instrument and the point of entering 
into the earth. A bare wire making intermittent 
contact at several points with, say, a damp wall, 
will often cause crackling noises. If noises are 
caused by the instrument itself, the H.T. battery 
may be run down, or there may be faulty insulation 
in the loud speaker windings. Also test the 
grid leak. Noises due to atmospherics and 
electric machinery reach a maximum when the 
receiver is adjusted to its most sensitive con- 
dition with all tuned circuits in resonance. It 
is difficult and often impossible to eliminate 
noises from these causes. 


A receiver with 2 H F., valve detector, and 1 L.F. 
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“ A.L.” (Twickenham) asks for a diagram 
of a three-valve receiver, with jacks joined 
in the L.F. circuit. 

The diagram is given in Fig. 2. The aerial circuit 


is tuned with a 0-001 variable condenser, which’ 


0-00025,F 
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“ L.B.” (Manchester) wishes to wire a receiver 
consisting of a detector and a note magnifier, 
with variometer tuning and reaction. 

The diagram is given in Fig. 3. The aerial 
circuit is tuned by means of one of the variometers 


may be switched in series or parallel with the lower 
plug-in coil. The secondary circuit consists of 
the centre plug-in coil and the 0-0005 variable 
condenser. It may be helpful to connect a two- 
plate condenser across this circuit for fine tuning. 
The first valve operates as a high frequency 
amplifier, with a tuned anode circuit which con- 
sists of the upper coil in the three-coil holder 
and the 0-0002 variable condenser. The three 
coils are coupled, therefore reaction effects may be 
obtained by varying the coupling between the 
anode coil and the remaining coils. The second 
valve is the detector, and has in its grid circuit a 
0-00025 fixed condenser and a 2 megohm grid 
leak. The grid leak is joined between the grid 
and the positive terminal of the filament heating 
battery. It may be found that a higher leak 
resistance will give better results when weak signals 
are being received; however, if the leak has a 
too high resistance, a clicking noise or a squeal 
may be generated. A jack is connected in the anode 
circuit of the detector valve, so that when the 
plug attached to the telephones is pushed into this 
jack, the telephones are connected in circuit 
in place of the primary winding of the intervalve 
transformer. When the plug is out, the trans- 
former is connected through to the third valve, 
which operates as a note magnifier. The filament 
circuit of the note magnifier is closed through the 
upper two contacts of the jack when the plug is 
inserted, and the telephone circuit is completed 
through the lower spring and the frame. The 
filament resistance is joined in the negative lead 
from the filament heating battery, because in 
this way the grid may be given a small negative 
bias with respect to the negative end of the filament. 
For broadcast reception, the aerial coil may be a 
No. 35 or a No. 75 when the condenser is in parallel 
or in series respectively. The closed circuit coil 
may be a No. 50 and the anode coil a No. 75. 


and a fixed condenser of 0:0002 mfds. capacity 
is connected in series with the aerial circuit for the 
purpose of improving the selectivity. The vario- 
meter in the anode circuit of the detector valve 
will produce reaction effects as the result of capacity 
coupling between the plate and grid circuits. 


A receiver with 

Reaction effects are 

obtained by the variometer joined in the detector 
anode circuit. 


Fig. 5. 
detector and note magnifier. 


“ L.B.” (Manchester). 


This variometer should have many more turns 
than the variometer connected in the aerial circuit 
or alternatively, when both variometers have the 
same dimensions, the anode variometer may be 
shunted with a fixed condenser of 0:0002 mfds. 
The note magnifier is connected in the usual way. 
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The Southampton and - District Radio 


On Thursday- evening, February 28th, 
the Society commenced a specially- 
ed experimental wireless course, 
the first subject being acrial tuning. 
The different methods of tuning were 
demonstrated on the Society’s new 
experimental apparatus. 
on. Sec., P. Sawyer, 55, Waterloo 
Road, Southampton. 


Battersea and District Radio Society.* 
An interesting lecture was given by 

Dr. B. Hodgson on February 

28th, on “ High Power Silica 


Valves.” by kind permission 
of the M Radio Valve 
Co., Ltd. 


The subject was dealt with 
in an informative manner, 
inasmuch as the various parts 
of the valve were demonstrated 
singly in addition to the 
assembled unit. The lecturer 
explained very carefully the 
advantage Silica has over the 
glass envelope of ordinary - 
receiving valves. 

Battersea and district readers 
wishing to benefit by these 
lectures will do well to com- 
municate with the Hon. Sec., 
T. M. Norris, 39, Warriner 
Gardens, Battersea, S.W.11. 


The Leicestershire Radio and 
Scientifie Society.* 

An interesting evening was 
spent on March 3rd, when a 
general discussion of radio 
difficulties took place. Much 
varied information wa forth- 
coming on several subjects, 
from tramway interference to 
the direct reception of KDKA, 
and many members gave their 
experiences. l 

Any communications re- 
garding the Society should be 
addressed to the Hon. Sec., 
Jos. W. Pallett, x11, Ruby 
Street, Leicester. 


Sheffield and District Wireless 


Society. 

Mr. R. Pritchett, B.Sc., of 
Nottingham, lectured upon the 
subject of * Super Regenera- 
tion” on February 29th. 

Mr. Pritchett gave a most interesting 
«xposition of the theory of the Armstrong 
and Fiewelling Circuits, and also some 
practical details of the latter circuit, 
with which be had been experimenting 
for many months. The extreme sensitive- 
ness of the circuit was shown by the fact 
that he had been able, with a 12 in. 
frame aerial stitched in the back of his 
coat, to obtain the majority of the 
broadcasting stations, and even to demon- 
strate the directive properties of the 
frame. 

Hon. Sec., R. Jakeman, ‘‘ Woodville,” 
Hope, Sheffield. 


THE BARNS 


RADIO 


A reproduction of a tepid designed 


Propper (aged 13), a 
to announce 


WITH THE 


The Lewisham and Catford Radio Society.’ 
At a well-attended meeting on Marc 
6th, at which many ladies were present, 
Mr. R. Coursey, B.Sc., lectured on 
“ Modem Developments in the Manufac- 
ture and Use of Condensers for Radio.” 

This meeting was thrown open to the 
pubie free, in the hope of further fostering 
ocal enthusiasm and educating the 
public in the use of their apparatus in 
a way that does not jeopardise the enjoy- 
ment of others. 

The lecturer showed on the lantern 
screen many early forms of glass and air 


dielectric condensers, and then stated 
that, taken on the whole, mica was the 
best dielectric and air was better 
than glass. 

The methods of manufacture of small 
fixed condensers were then followed up 
to their final tests, and it was stated that 
even the very smallest condensers have 
to show an insulation resistance of at 
least 300 megohms. 

The making of variable air-dielectric 
condensers was also followed, and likewise 
the grid leak and anode resistances, 
the latter being of the same style as leaks 
but built bigger to pass more current 
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without overheating. Standard con- 
densers were shown, one which, with 
42 switches, enabled over 1,200 different 
capacities to be obtained. 

any slides of laige transmitting 
condensers wer: then shown, and it 
was stated that these worked continuously 
at 45,000 volts on a C.W. station, and 
dealt with 50 amps of high frequency 
current and then showed an efficiency 
of 99°99 per cent. 

Large condensers for power line pro- 
tection were discussed, and these, it 
was stated, had to stand up to a potential 

of 90,000 volts at 50 cycles, day 
and night, for years, in all sorts 
of weather. 

One slide was shown of the 
result of a direct atmospheric 
discharge on to a sub-station 
which was unprotected for 
such a violent surge. The 
result had been devastating, 
and every part had been burnt 
out. These condensers were 
always tested at the voltage 
of 270,000 volts! 

The Secretary, Mr. Tynan, 
would be pleased to hear from 


any prospective member, 
vee to 62, Ringstead Road, 


The Leeds Radio Society.* 
At a recent meeting, Mr. 
W. J. Caulder lectured upon 


“The Application of Elec- 
tricity to Medical and Surgical 
Work.” X-ray work was par- 


ticularly examined, and also the 
effects of electricity on the 
nervous system. A well- 
sustained discussion followed. 

At an instructional meeting 
recently held, Mr. W. G. 
Marshall lectured on “ Reson- 
ance ” (Part II). The elements 
of capacity and the important 
effects of the inclusion of 
condensers in A.C. circuits of 
both high and low frequency 
were closely considered. 

Mr. E. V. Elwes recently 
delivered an excellent paper 
upon “ Electron Emission.” 

e history of the subject 
was briefly examined, Mr. 
Elwes paying special attention 
to thermionic emission systems, 
The cases of high tempera- 
ture heavy current, dull emitting and 
fine filament valves were analysed in 
turn and the pooto-electric effects of 
electron emission were treated. 

At a further instructional meeting, 
Mr. G. F. Brett gave a useful paper 
entitled “ Detection and Correction of 
Faults in Receiving Circuits.” 

On February 22nd, Mr. C. W. Osborn 
lectured on ‘‘ Workshop Practice.” An 
extensive display of small tools suitable 
for instrument making was on view. 

On Feb gth, at the U.M. Church 
Schools, Mr. È. M. Wasbington delivered 
a valuable paper entitled ‘‘ Ether Waves, 
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Their Properties and Detection.” The 
lecturer paid particular attention to the 
electron theory, and by means of apparatus 
successfully demonstrated examples of 
electronic disposition and emanation. 
Wave motions in ether were also demon- 
strated by means of very simple apparatus, 
The band of ether waves from X-rays to 
radio waves was examined closely, the 
detecting devices that were used for 
different wavelengths being explained. 

At the instructional meeting held on 
March 7th, Mr. D. E. Pettigrew lectured 
upon ‘“‘The Possibilities of Crystal 
Reception in Leeds.” The theoretical 
side of the matter was discussed in detail, 
and the lecturer put forward much 
information that should benefit the 
beginner. The lecturer said that it was 
quite possible to receive 2 ZY and §NO 
any time in Leeds on a crystal detector 
without valve apparatus. 

Hon. Sec., D. E. Pettigrew, 37, Mex- 
borough Avenue, Leeds. 


B.T.H. Radio Society. 

The Society met on Wednesday, 
February 13th. The first half-hour was 
devoted to Morse practice, after which 
Mr. P. T. Harris gave a most helpful 
lecture entitled “ Amplification.” 

Mr. Harris dealt particularly with low 
frequency amplification, and pointed out, 
very clearly, the causes of distortion of 
amplified speech and music, and showed 
how this dithculty may be overcome. 

The lecturer brought with him = radio 
apparatus with which he illustrated the 
Various points in his lecture, in particular 
the effect of introducing grid bias batteries. 

Hon. Sec., F. J. Bradley, Recreation 
Club, British Thomson-Houston Co., 
Ltd., Rugby. 


The Wembley Wi elezs Societv.* 

Before a large audience on Friday, 
February 15th, Mr. Percy W. Harris 
gave an instructive lecture and demonstra- 
tion on “ Modern Circuits.” A single- 
valve straight circuit was first depicted 
and to this was added tuned anode, 
an L.F. transformer and crystal detector, 
a second transformer and valve, and 
then a complete dual amplification 
circuit filled in with the latest modica- 
tions. The failure of some dual ampli- 
fication circuits was mentioned as being 
due in many cases to inefficient L.F. 
transformers and the incorrect disposition 
of parts. Wave traps and frame aerials 
also found a place in the lecture. 

Mr. Harris ably answered the numerous 
questions addressed to him at the close 
of his remarks. 

Hon. Sec, W. R. Mickelwright, 
A.M.LE.E., to, Westbury Avenue, 
Wembley, Middlesex. 


Streat"am Ra io Societv.” 

The Second Annual Dinner of the Society 
was held on February 14th at the Tele- 
graph Hotel, Brixton Hill, when about 
50 members and friends sat down to an 
excellent repast. The Chairman, Mr. 
H. Bevan Swift, presided. During the 
evening the transmission from 2LO 
was enjoyed from two loud speakers 
kindly lent for the occasion by the Tele- 
phone Manufacturing Company, and 
operated by Mr. W. Lance. Following 
the dinner. the usual toasts were given 
and responded to. This was followed 
by an impromptu concert in which many 
members took part. 

The Society is steadily increasing its 
numbers, and is proud of th fact that 
many of its members hold transmitting 
licences. The Society not only attends 
to the technical welfare of its members, 
but makes attempts to see that the 
social side is not overlooked. 

- Hon. Sec., S. C. Newton, A.M.LE.E., 
“ Compton,” Pendennis Road, S.W.16. 


Claptam Wireless Society.* 

A meeting of this newly-formed 
Society was held at the Headquarters, 
**The Sun,” Old Town, Clapham, S.W., 
on Wednesday, February 27th. 

The Chairman, Mr. Brierley, read an 
instructive paper on the subject of 
** Aerials,” which gave ample scope for 
questions and discussion, 

It was proposed by Mr. Cooke, Senr., 
seconded by Mr. Hall, and carried by the 
mecting that the annual subscription 
be 5s. It was also agreed to institute an 
entrance fee of 2s. 6d. 

Prospective members are warmly 
welcomed, and enquiries should be 
addressed to the Hon. Sec., M. F. Cooke, 
13, Fitzwilliam Road, Clapham, S.W.4 


Croydon Wire'ess ani Physical So iety. 

On Monday evening, February 25th, 
at the Croydon Camera Club Room, 
East Crovdon, a lecture was given on 
t Crystals” by Capt. A. Hinderlich, 
M.A. The lecturer, after briefly re- 
viewing the method of growth of mincrals, 
dealt with each of the wireless crystals 
in turn. He laid special emphasis upon 
the relative stability of each, estimating 
their purity (ease of finding good spots), 
requisite contact pressure (ability to 
withstand mechanical shock), and hard- 


ness (resistance to mechanical wear). 


Large specimens of some twelve distinct 
varieties were exhibited to the meeting. 
Finally the lecturer offered to crack 
Brazil nuts with a detector mounted 
on a mallet, but the demonstration 
could not take place owing to there being 
no nuts available. An animated dis- 
cussion then took place, numerous 
questions being dealt with by the lecturer 
and the members. 

Hon. Sec., H. T. P. Gee, 51 and 52, 
Chancery Lane, London, W.C.2. 
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Honor Oak Parx Ratio Society. 

On February 22nd. the Society held 
a very successful exhibition of members” 
home-made apparatus. A competition 
had been arranged, the judges being 
Mr. Hampshire, of Forest Hill, and Mr. 
Stokes, of Balham. The prize for valve 
sets went to Mr. F. Gandon for a three- 
valve receiver (H.F., detector and L.F.!, 
with jacks to cut out valves as required. 
The prize for crystal sets was awarded 


. to Mr. King for a very neat little untuned 


set 
Hon. Sec., J. McVey, ro, Hengrave 
Road, S.E.23. 


Hans Renold Ltd. Socal Union (Radio 
Secti 


on). 

Mr. H.-W. Taylor, of the British 
Electrical Instriments, Ltd., gave a 
most instructive lecture on Tucsday, 
February roth, dealing with Aerials and 
Variometers. After the lecture a demon- 
stration was given with a five-valve set 
and loud speaker, with excellent results. 

Gen, Sec., A. Passmore, Burrage 
Works, Didsbury, Manchester. 


Bromley Raiio ani Experimental Society. 

On February 13th, a party of members 
was taken over the studio of 2LO and 
the transmitting station at Marconi 
House, where a most interesting hour 
and a half was spent. 

On February rdth, the Society held 
an interesting meeting when Mr. E. 
Cuddon lectured on Heterodynes, their 
action and application, His lecture was 
ably demonstrated by the large amount 
ef apparatus which he kindly brought. 

The Secretary will be pleased to bear 
from prospective members. 

Hon. Sec., L. R. Stephens, 73, Masons 
Hill, Bromley, Kent. 


FORTHCOMING EVENTS. 


l WEDNESDAY, MARCH 19th. 
Edinburgh and District Radio Society. At 8 p.m. At 117, George Street. Lecture: 
“ Elementary Principles.” By Mr. R. Ogilvie Crombie. 


Golders Green Radio Society. At 8.30 p.m. 


At the Club House, Willifield Way, N.W rr. 


Lecture: * Note Magnification.” By Mr. C. W. Ives. 
Clapham Park Wireless and Scientific Society. Lecture by Dr. B. Hodgson, of the Mullard 


Radio Valve Company. 


North Middlesex Wireless Club. At the Shaftesbury Hall, Bowes Park. Annual Genera 


THURSDAY, MARCH 20th. 
Sale and District Radio Society. At 37, School Road. Lecture by Mr. Dan Godfrey. Junr. 
Radio Association of South Norwood and District. Lecture: ‘‘ The Construction of a One- 


Mecting. 


Valve Set.” By Mr. Jeffree (5 FR). 


Blackpool and Fylde Wireless Society. Gramophone Demonstration: * Marconi Official 


Records.” By Mr. C. S. Doeg. 


Dford and District Radio Society. Lecture: “ Selectivity.” By Mr. A. E. Gregory. 


FRIDAY, MARCH 21st. 


Sheffield and District Wireless Society. 


Science, St. George's Square. Lecture: 
ments). By Mr. W. E. Burnand, M.LE. È. 


At 7.30 p.m. At the Department of Apphed 
“ Loud Speakers ” (illustrated by experi- 


Leeds Radio Society. At 7.30 p.m. At the Woodhouse Lane U.M.C. Schools. Lecture : 


“ Aerial and Earth Systems and Equipment.” 


By Mr. D. E. Pettigrew (Hon. Sec.). 


MONDAY, MARCH 24th. 
Ipswich and District Radio Society. At 55, Fonnereau Road. Open night. 


Dulwich and District Wireless and Experimental 


Exhibition. 


XN 
Sale and District Radio Society. At 37, School Road. 


Association. Special Experimental 


Open discussion, 


Hornsey and District Wireless Society. At Queen's Hotel, Broadway, Crouch End, N.S. 


Lecture: * Electric Accumulators.”’ 
Accumulator Co., Ltd.). 


By Mr. F. J. Holmes, M.LE.E. (of the Hart 


TUESDAY, MARCH 25th. 
West London Wireless and Experimental Association. At 7.45 p.m. At Acton and 
Chiswick Polytechnic, Bath Road. Lecfure: “ Some Important Points in Rad 


Design.” By Mr. O. S. Puckle. 


WEDNESDAY, MARCH 26th. 
Radio Society of Great Britain. At 6 p.m. (Tea, 5.30). At the Institution of Electrical 
Engineers. Lecture: ‘ The Possibility of Klectrical Television, both with and without 
wires.” By Mr. A. A. Campbell Swinton, F.R.S. 
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THE VISIT OF Mr. HIRAM P. MAXIM. 


N Monday, March 17th, an informal dinner was given by the Council of the Radio 

Society of Great Britain to entertain Mr. Hiram Percy Maxim, President of the 

American Radio Relay League. It has already been explained in a previous 

editorial that Mr. Maxim’s mission to Europe has, as its object, the promotion 
of an international amateur organisation for the purpose of conducting and controlling 
international amateur transmissions. 

Mr. Maxim had just returned from Paris where a Conference took place at which repre- 
sentatives of amateurs of almost all of the European countries were present. At that 
Conference the formation of an organisation under the name of the International Amateur 
Radio Union was approved, and Mr. Maxim was elected to act as President, whilst Dr. Pierre 
Corret of Paris, who is so well known to all amateurs, accepted the position of Secretary. 

The Easter holidays of 1925 is chosen as the date for a Conference to be held, probably 
in Paris, when the object will be to establish a permanent organisation and to adopt proposals 
to be discussed prior to that date by the various countries concerned. 

Mr. Maxim has explained that although American amateurs have taken the first step 
in proposing such an organisation, they do not wish to interfere with its formation, and would 
prefer that the organisation should be worked out in Europe when the American amateurs 
would be glad to fall in with any scheme adopted. 

On the occasion of the Dinner in London, Mr. Maxim gave a most interesting account 
of amateur activities in America, and in particular, he emphasised the importance of the 
amateur in the United States. As an example of the status of that body in the States he cited 
an instance of how, when the broadcasting organisation required to be revised, representatives 
of all interested parties were called upon to send delegates to a Conference. The order in 
which these delegates were called upon to state their views were, first the Government 
Services and next the representative of the organised amateurs. 

Mr. Maxim showed that this is the spirit in which the Government Departments 
regard the amateur. No irksome restrictions of any kind are placed on the experimenting 
amateurs of the United States, but rather every facility is given them to further their 
interests and the development of their experimental work. No fees of any kind are exacted 
for experimental licences, and the only stipulation is that the amateur shall conduct his work 
in a “ gentlemanly manner,” with due regard to other users of the ether. This state of 
affairs stands out in striking contrast to the position in this country, where it certainly cannot 
be said that the amateur enjoys any large degree of freedom and where, in addition, 
he is required to pay fees which appear to be in direct proportion to the importance of 
his contributions to wireless development and research. 

A reference was made by one speaker to the heavy fees demanded by the authorities 
from those amateurs who wished to take part in Transatlantic transmissions on short wave- 
lengths. Mr. Maxim pointed out that nothing of this kind would ever happen in the United 
States. There are, in addition, no restrictions in the United States as to the nature of 
communications and as a consequence, messages of greeting can pass by relay from one 
amateur station to another, nght across the Continent of America, and even beyond its 
borders with complete freedom from any interference through violation of Government 
monopoly in the transmission of communications. 

Government Departments of this country, and particularly the Post Office, have 
established a reputation for inertia, and since international amateur communications have 
only been achieved within recent months, one must not be premature in criticism of the 
authorities for not having already expressed their willingness to give additional facilities. 
No doubt they are giving consideration to the matter, and the views expressed by Mr. Maxim, 
when they reach their ears (as no doubt they will). should serve to assist them in what we 
believe to be their good intentions to offer much freer facilities for experimental work, and 
particularly international amateur communications, in the near future. 
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THE ELECTROSTATIC TRANSMITTER. 


By E. K. SANDEMAN, B.Sc. 


F we consider the progress of a spoken 

word or a musical note from the time it 

is produced in a broadcasting studio to 

the time it is reproduced at the ear of 
the listener, we see that there must be a 
large number of phases of existence through 
which any integral part of the word or note 
may be said to pass. For instance, it exists 
firstly as a variation of pressure in the air 
of the studio and travels across the studio 
until it impinges on the diaphragm of the 
microphone, or whatever device is used to 
“ pick up ” the sound wave, generally spoken 
of as a transmitter. 

Since in general the sound travels in all 
directions, it also strikes the walls, floor and 
ceiling of the studio, where it is reflected in 
greater or less degree, but we are only 
immediately concerned with the wave which 
reaches the diaphragm of the transmitter. 
This causes the diaphragm of the transmitter 
to oscillate, the aim of the designer being to 
make these oscillations of exactly the same 
form as the oscillations of sound pressure 
which are impressed on the diaphragm. 

The sound thus exists firstly as a 
mechanical vibration in a musical instrument 
or in the larynx and resonating chambers of 
the throat and mouth of someone talking or 
singing, then as a sound wave in air, whence 
it is reconverted into a mechanical (forced) 
oscillation in the diaphragm of the trans- 
mitter. It is then converted into electrical 
oscillations by any one of a large number of 
methods, of which we will consider a few. 

Probably the most well-known method 
is to make the diaphragm press lightly 
against a small capsule containing carbon 
granules in such a way that the granules are 
made to press against one another with 
pressures proportional to the pressure changes 
in the air. This causes the whole mass of 
granules to present a varying resistance to 
an electric current, the change in resistance 
of the carbon contracts being very approxi- 
mately directly proportional to the change 
in air pressure applied to the diaphragm. 
Any non-linearity in the pressure-resistance 
law for carbon may be compensated for by a 


differential (push-pull) device similar to that 
employed in the Western Electric double 
button stretched diaphragm transmitter. 
A second method which has been very 
successful, and one which is due to Captain 
Round and Prof. Sykes, is to construct a 
diaphragm made of a spiral of aluminium 
wire, the whole diaphragm being situated in 
a strong magnetic field in such a way that 
movement of the diaphragm along its axis 


, (Courtesy Western Electric Co.) 
Front view of condenser transmitter. 


generates an electro-magnetic force in the 
coil just as an electro-magnetic force is 
generated in the armature of a dynamo when 
rotated in a magnetic field. It is evident 
that if the magnetic field is substantially 
uniform over the travel of the diaphragm 
the e.m.f.’s induced will be directly pro- 
portional to the velocity:of movement of the 
diaphragm. Further, if the diaphragm is 
supported in such a way that any restoring 
force acting on it is negligible, its amplitude 
of movement will be inversely proportional 
to frequency, causing a definite and known 


786 
distortion which may be easily corrected for 
by a filter circuit which ideally would 
consist of a single series condenser situated 
in a part of the circuit which was of zero 
impedance. This, of course, is impossible to 
realise in practice, but a practical approxi- 
mation may be obtained by employing a 
condenser of such value that its impedance is 
always high compared to that of the circuit. 

Another form of transmitter which it is 
understood has been used with great success 
is of the simple electro-magnetic type. The 
particular one in question, we understand, 
consisted of a certain make of loud speaker, 
which is constructed along the lines of an 


(Courtesy Western Electric Co. 
Back view of condenser transmitter, 


ordinary telephone receiver, used in its inverse 
function, just like the earliest form of Bell 
telephone transmitter. In order to eliminate 
the resonant points in the diaphragm the case 
of the loud speaker was filled with oil, thus 
damping the diaphragm so heavily that the 
mechanical impedance due to damping was 
always (i.e., at all frequencies) much greater 
than that due to the reactance of the mass 
of the diaphragm and its elasticity. 

The electrostatic transmitter employs still 
another principle. 


As constructed by the Western Electric: 


Company it consists essentially of a condenser 
of about 500 micro-microfarads capacity 
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formed between a solid back plate of steel 
and a steel or special alloy diaphragm about 
2 mils thick. The distance between the 


MICA INSULATING 
RINGS . 


le = ~-~.. es & as = = © 


Sectional view of the electrostatic 
transmitter. 


Fig. 1. 


diaphragm and the back plate is of the 
order of I mil. 

In Fig. I is shown a section through the 
centre of this transmitter. It is, of course, 
impossible to draw the diaphragm and the 
space between it and the back plate correctly 
to scale, but a very accurate idea of the con- 
struction may be obtained from an examina- 
tion of this sketch, which is practically self- 
explanatory. 

In order to avoid the distortion which 
normally occurs in any instrument employing 
a diaphragm, the diaphragm of this electro- 
static transmitter is stretched to raise its 
natural frequency as high as possible. This 
is further raised by a special method of air 
damping obtained by the provision of a 
number of concentric grooves in the back 
plate of the condenser, the actual natural 
frequency of the diaphragm in the assembled 
transmitter being of the order of 10,000 
cycles per second. 

The transmitter is connected in circuit as 
in Fig. 2, where it is shown connected to the 


‘input of its associated amplifier. 
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Fig. 2. 


The principle of the condenser transmitter 
is extremely simple. Referring to Fig. 2, we 
see that the diaphragm of the condenser 
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transmitter is maintained at a potential of 
220 volts above that of the back plate, 
being “ polarised ’’ by means of the left hand 
biassing resistance. The value of this resist- 
ance should be as high as possible for 
obvious reasons (t.e., since it is a shunt 
across a high impedance circuit). 

Sound waves striking the diaphragm cause 
it to pulsate, and so to vary the capacity 
formed between the back plate and the 
diaphragm. 

We can thus regard the condenser trans- 
mitter as containing a definite quantity of 
electricity : 

Q = CV = 250 x 1071? x 220 coulombs, 
which is virtually constant, since any 
changes in capacity which occur are too rapid 
for current leaking through the _ biassing 
resistance to have any appreciable effect in 
equalising the voltage. 

We have then at any instant the voltage 
across the condenser 


= 2 


where c, is the arag of the wida 
= C + âc sin wt, where C is the mean 
value of the condenser and Ac the maximum 
variation for a given sustained tone of 


f equency f = — 


cad v = 


C + Acsinwt 
— Q _ Qac Qac? sin? 
Ie ene sinwt + a oN wi 


3 
— oe sin*wt + etc. 


Hence provided Ac is small compared to C, 
and actually it is probably less than 10~§ of C, 
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Fig. 3. Sensitivity-frequency characteristic of the 
electrostatic transmitter. A. Volts per unit of 
pressure ; B. phase lag of E.M.F. behind pressure. 
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the output of the. condenser is directly 
proportional to Ac, the change in capacity 
of the condenser. 

To show that Ac is small compared to C, - 
let ¢ be the separation of the plate and 
diaphragm, Af the maximum movement of 
the diaphragm, and A the area of the plate. 
Then : 


_ A 
= 4nt X g X Io! 
— Adt 
© nÊ x g X roll 
. approximately 
— AAt 
4mt® X g.10!! 


Now the maximum movement of the air 
particles at a distance of 5ft. from the 
mouth is of the order ro-®ins., and the 
impedance of a non-stretched diaphragm at 
frequencies away from resonance may be 
as much as 1,000* abohms per square 
centimetre, while that for air is only 
40 abohms per square centimetre. From 
the relative sensitivities of an ordinary 
microphone and the stretched duralumin 
diaphragm above, we should expect that 
the stretching increases the impedance to 
movement of the diaphragm about 100 


times (= the square root of the power 


output ratio) so that the impedance of the 
stretched diaphragm is at least 1,000 times 
that of the air to which it is coupled. 

Thus there will be a transition loss of the 
order of 1,000 times pressure ratio, or rather 
greater since this diaphragm is stretched. 
Hence the amplitude of vibration of the 
diaphragm cannot be more than 107° ins. 

The harmonics produced are therefore 
absolutely negligible, even taking the worst 
possible cases. 

Next we are concerned with the response 
characteristic for the transmitter ; the relative 
strength of reproduction of each individual 
frequency. 


*An abohm is a unit expressing the relation 
between the maximum excess pressure (due to 
sound), at a point, and the maximum velocity of 
movement of the air particles at that point. It thus 

MLT- 

LT“! 
conveniently expressed as 
centimetre. 


has the dimensions of = MT- and is most 


dyne seconds peor 
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A response characteristic may be plotted 
in a number of ways; in this case, since the 
condenser is connected directly to the grid 
of a valve, what we are immediately con- 
cerned with is voltage. The analogue of 
voltage in aerodynamics is pressure. Hence 
most reasonably we should calibrate this 
transmitter in dynes per square cm. R.M.S. 
excess pressure and in R.M.S. excess volts. 

Such a calibration is shown in Figs. 3 
and 3a. The abcissa represent frequency 
and the ordinates represent millivolts output 
against dynes per square centimetre pressure 
on the diaphragm as defined above. Fig. 3 
shows the frequency range from 0-10,000 
cycles for one instrument, and Fig. 3a to an 
enlarged scale, the calibration below 200 
cycles, for another instrument. Fig. 3a is 
of special interest since it shows the original 
comparison between thermophone and piston 
phone measurements (see below). 
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Fig. 3A. Efficiency of electrostatic transmitter. 


3 


(In Fig. 3 the phase lag due to the inertia 
of the diaphragm is also shown, but this is of 
comparatively small importance). 

The curve is seen to be substantially flat 
over the speech frequency range. In looking 
at this curve two things must be brought to 
mind. Firstly the permissible distortion— 
experiment shows that any one frequency 
may be reproduced nearly three times as well 
as another before the distortion is definitely 
detectable by ear (and the worst ratio on this 
curve is 2:2 for the extreme frequency range). 
So that the distortion over the part of the 
audiospectrum represented (o—10,000 cycles 
per record) is negligible, and even if it were 
not negligible the distortion of all telephones 
and loud speakers has a curvature the inverse 
of this, so that the condenser transmitter 
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tends to correct for their distortion ; further, 
it is a simple matter to construct an amplifier 
whose distortion is the inverse of that in the 
condenser transmitter. This last is, however, 
a small point compared to the fact that the 
distortion is practically undetectable by ear. 


AN 


i 


LUBRICATION 


Fig. 4. Use of pistonphone for calibrating an 
electrostatic transmitter. 


The method of obtaining this response 
frequency characteristic is very interesting, 
and is an illustration of the extreme pains 
sometimes necessary in fundamental physical 
research. The method consists essentially 
in applying a known variation of pressure 
to the diaphragm and measuring the electrical 
output from the transmitter. The known 
variation of pressure was applied in two 
fundamentally different ways, in order to 
obtain a check on the results, by means of a 
pistonphone and by means of a thermo- 
phone.* 

The condenser transmitter was arranged 
so that the diaphragm formed part of one 
wall of a small enclosed space, as shown in 
Figs. 4 and 5. In the one case (Fig. 4) a 
small oscillating piston: (the pistonphone) 
was arranged to form the opposing wall, so 
that the change of pressure on the diaphragm 
could be calculated from the movement of 
the piston and the change in volume of the 
enclosed space. By this means any frequency 
up to about 200 cycles per second could be 
applied to the diaphragm. 

In the other case a thermophone was 
inserted in the enclosed space (Fig. 5) (now 
rather smaller), and the change of pressure 
calculated by the change of current entering 
the thermophone, the thermophone being 


*E. C. Wente: “ The Thermophone ” Physical 
Review, 1922, Vol. 19; also E. C. Wente ‘“‘ The 
Sensitivity and Precision of the Electrostatic 
Transmitter for Measuring Sound Intensities,” 
ibid. 1922, Vol. 19, p. 98. 
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supplied with alternating current from a 
valve oscillator. The thermophone is a 
device consisting of a thin filament of 
Woollaston wire (or sometimes gold or 
platinum foil), which, when an alternating 
current is passed through it, causes the air 
to expand or contract owing to the heating 
of the filament, forming sound waves of a 


Fig. 5. Thermophone in place for calibrating an 
electrostatic transmitter. 


similar form to the electric oscillations in the 
wire. For those who are interested in the 
mathematical aspect of the problem, the 
evolution of the formule relating the input 
electrical energy to the thermophone and the 
output sound energy is outlined in the 
American Physical Review referred to above. 

Consistent results were obtained using both 
methods for frequencies up to 200 cycles per 
second, and above this the thermophone was 
employed to continue the calibration up to 
10,000 cycles per second. 
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We have seen above that the condenser 
transmitter from theoretical considerations 
is practically a perfect instrument, since its 
asymmetric distortion is virtually non-existent 
and its response distortion is negligible over 
a range of frequencies covering the most rigid 
requirements for the reproduction of instru- 
mental music or of speech. , 

The performance of this instrument in no 
way falls off from expectation, and it is 
doubtful if the most expert ear could detect 
any departure from naturalness when this 
transmitter is employed with a telephone 
receiver free from distortion, or whose 
distortion has been equalised by means of a 
suitable filter circuit. 

Considered as an engineering achievement, 
the electrostatic transmitter is most note- 
worthy; it is often a simple matter to 
construct a piece of apparatus from theoretical 
considerations which will operate under 
laboratory conditions, but the development 
of a reliable instrument which will stand up 
to commercial conditions and which may be 
handled by comparatively unskilled operators 
is quite a different proposition. 

There are a number of other ways in which 
a condenser may be adopted to serve the 
purposes of a telephone transmitter, but the 
above instance will serve as an indication of 
what has been actually realised in practice. 

(In connection with Figures 1, 3, 3A, 4 and 5, 


acknowledgment is made to the Physical Review, 
and the Western Electric Co.) 
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DUAL AMPLIFICATION CIRCUIT 


CRYSTAL ONLY 


OO Oo: © 


. MULTI-CIRCUIT 
EXPERIMENTAL 
VALVE PANEL. 


An error unfortunately appeared in the 
diagram on page 736 showing the method 
of linking up the various sockets to produce 
the dual amplification and crystal circuits. 
The connections omitted are here shown in 
the upper figure between sockets 5 and 9, 
while in the lower figure a connection 
has been added between 12 and 14. 
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OF A 


CRYSTAL SET WITH NOTE MAGNIFIER 


An easily constructed set designed to give good signal strength with a 
minimum consumption of filament current.. 


BY Se Je- Aes 


HOSE persons who live anything 
from 25 to 40 miles from the nearest 
broadcast station find that con- 
sistent reception on a crystal 
set alone is generally not all that can be 
desired in matter 
of strength, more 
especially if two 
or more pairs of 
telephones are 
brought into com- 
mission. To the 
man of limited 
means and who 
does not wish to 
experiment be- 
yond getting good 
results, the fol- 
lowing description 
of a crystal set 
with one note 
magnifier, will, 
perhaps, appeal. 
The general lay- 
Out öf -the Set 
herein described 
can be clearly seen 
in the photo- 


are in alignment for the various terminals. 
For the correct marking out of the rotary 
switch, a compass should be taken and a 
circle described to suit the switch arm 
radius. Sixteen holes should be marked 
off round the 
circle with a pair 
of dividers, or if 
these are not in 
the tool chest (as 
indeed they should 
be, for instru- 
ment making) a 
ruler with 1/32 in. 
scale must be 
resorted to. When 
about to drill the 
holes it is ad- 
visable to punch 
“each position with 
a light centre 
punch, otherwise 
the drill is apt to 
turn just off the 
spot and the re- 
sult is a hole 
1/32 in. or so out. 

The crystal de- 
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graphs. The ebon- $ tector is now 
ite panel measures = | attached to the 
6ł ins. by 44 ins. = | panel, using the 
by in. thick and = | base on which it 
is first of al | was mounted 
rubbed down with | when bought as a 
fine emery paper >] drilling template. 
and turpentine. __| The holes for the 
In rubbing, the Tuner with crystal detector and valve note magnifier. This screws that hold 
movements of the illustration shows clearly the arrangement of the parts. The the transformer 
emery should be detector is behind the valve. can next be drilled, 
circular and not countersinking 


too hard. When all the glossy surface is 
removed from both sides a clean cloth 
should be rubbed hard over the panel and 
the result will be a good dull black finish. 

The marking out for the holes should now 
be done carefully, making sure that all 


being effected on the top of the panel. 
Likewise the small “ on and off ” switch and 
the valve sockets. 

To make a neat job of the set, the panel 
can be sent away to be engraved for a very 
small sum. For this purpose it is necessary 
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to remove all components and carefully 
mark on the panel in pencil the characters 
to be engraved, stating the size (one-tenth 
in. was used in this case.) Whilst the panel 
is away the aerial coil can be wound and the 
tappings taken off. 

The writer used a 3} in. diameter ebonite 
tube (postal tube would do quite well 
impregnated with wax) and wound on 
No. 24 D.C.C. taking tappings off at turns 30, 


34, 38, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 
50, 5I, 52—sixteen in all. As each tap is 
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file or a piece of coarse emery cloth wound 
round a ruler or file and rub the studs 
with a perfectly horizontal motion. When 
all the studs are even in height the arm will 
move over them without that “click ” 
which denotes poor workmanship on any 
set. 

The coil can be mounted now by screwing 
to the underside of the panel using the angle 
pieces previously mentioned, and the tappings 
soldered to the studs—No. 30 to first stud, 


No. 34 to second stud, and so on. The 
AERIAL 
`e 
v 


= 
| 
| 


F 


Drilling diagram of the panel. 


taken off it is passed through a small hole 
drilled in the tube to the centre, where a 
length of say 2 ins. can be twisted and cleaned 
ready to be soldered to the studs. 

Two lugs or small angle pieces are fitted 
to the base of the tube by 5B.A. screws and 
nuts. These are to secure the tube to the 
underside of the panel. 

When the panel is back from the engravers, 


first of all mount the 16 studs and switch 


arm, and see that the arm moves smoothly 
over the studs. If not, then take a fine 


transformer, which should be the best the 
pocket will allow, can now be screwed on, 
using countersunk screws and nuts. 

The wiring can be carried out with No. 10, 
making a neat job, and the diagram is given 
for reference. The double-pole switch 
breaks the H.T. and L.T. circuits. 

The high tension battery may be about 
60 volts, according to the type of valve to 
be used. The writer incorporated a “ D.E.R.”’ 
dull emitter valve, necessitating a 2-volt 
accumulator and 36/60 H.T. 
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Marca 26, 1924 


When using a valve of this type, 1°8 to 2 
volts is quite sufficient for its operation, 
and it is indeed harmful to put a fully- 
charged cell which should register 2:5 to 
2°6 volts, across the filament without some 
sort of resistance. Therefore a short piece 
of resistance wire (r} ins. of No. 38 for ex- 
ample) must be placed in series with the 
battery and valve. This will ensure that 
no more than 2 volts pressure is maintained 
across the filament at any time, of course 
provided that no more than one cell is used. 

With a suitable type of accumulator, 
long intervals can elapse between charges 
of the cell, provided that it 1s not completely 
exhausted by almost continuous running. 
A 40 amp. actual capacity 2 volt cell should 
last approximately roo hours on one charge. 
This is distinctly useful for those who live 
in rural districts where difficulty and in- 
convenience are caused in taking large cells 


to the nearest station at very short intervals. . 
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In conclusion, the writer would say that 
at a distance of 25 miles with a 50 ft. aerial 
15 ft. average height and badly screened 
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Circuit of detector and note magnifier set. 


by trees, 2 LO comes through at a com- 
fortable strength on four pairs of telephone 
receivers. 


ITALIAN TRANSMITTER ACD. 


Situated at Bologna and operated by Mr. Adriano 
Ducati, this station is well known to those ex- 
perimenters who interest themselves in international 
wireless work. 

The receiving equipment is shown on the left 
in the illustration, and includes a full range tuner 


Receiving and transmitting equipment at the Bologna station ACD. 


for use on wavelengths from 100 to 20,000 metres. 
The London Broadcasting Station is heard at a 
good strength on this set. 

The transmitting apparatus is on the right, and 
operates on wavelengths from 160 to 250 metres. 
The transmitting valves are of French manufacture, 


handling 50 watts at 2,000 volts. These are fed 
from an alternating current input passing about 
350 watts. The ‘‘reversed feed back” circuit 
is adopted, and an aerial current of 3 to 4 amperes 
is obtained on a wavelength of 180 metres. 

The aerial is a wire cage 5 ft. in diameter of six 


wires, and 60 ft. long. A counterpoise is used 
beneath the aerial. This aerial system is claimed 
to have a very low resistance. 

The station is heard when using only one trane- 
mitting valve, al] over Europe, and is the first and 
only Italian station to work with the United States. 


\ 


794 


THE WIRELESS WORLD AND RADIO REVIEW 


Marcu 26, 1924 


TELEVISION 


AN ACCOUNT OF THE WORK OF D. MIHALY. 


By NICHOLAS LANGER. 


(Concluded from page 764 of previous issue.) 


The receiver (Fig. 7 and photograph 
Fig. 8) in its chief features is similar to the 
transmitting arrangement. There is the 
tuning-fork interrupter I and the phonic 
drum G. The oscillograph C corresponds 
to the decomposing oscillograph C of the 
transmitter. 

The most important 
receiver is the so-called 


part of the 


“light relay,” 
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up 


—— 
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Fig. 7. 


that is the device for converting the current- 
fluctuations received into fluctuations of 
illumination. The light relay consists of a 
highly sensitive bifilar oscillograph of special 
design, which can record oscillations up to 
20-30,000 a second. The arc-lamp A casts 
a narrow but very intensive beam of light 


upon the extremely small mirror P of the 
oscillograph, and the “ picture currents ” led 
into the loop cause deflections of the mirror P 
fixed on it according to the variations of the - 
current coming from the transmitter 
(see also Fig. 1). When there is 
no current in the loop of the oscil- 
lograph Q, that is, in the ordinary position 
of the mirror P, a narrow beam of light 


The Receiver. 


reflected on the mirror is projected close to 
the specially-shaped diaphragm, so that 
no light can pass through it. When the 
mirror P is deflected, however, by fluctuat- 
ing currents arrived from the transmitter, 
a greater or smaller part of the light 
beam passes through the diaphragm 
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and falls upon the small mirror D of an 
oscillograph corresponding to that of the 
transmitter, which oscillates synchro- 
nously with the former. By means 
of this synchronously oscillating mirror D 
the picture elements produced by the light 
relay are distributed on the screen R in the 
same order as they were in the original 
picture. 

The whole process of transmitting a 
picture takes place in about one-tenth of a 
second. Ten pictures a second may be 
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simultaneously, synchronism is secured for 
a considerable time, it often happens that 
through differences in temperature the tuning 
forks alter their pitch. An ingenious auto- 
matic arrangement for the correction of 
such changes is provided at the transmitter. 

In front of the lens B (Fig. 4) is a glass 
plate A (Fig. 9) which has at its edge three 
black dots, x, y, x. Because these three 
small dots are in the way of the light rays 
they prevent the transmission of three 


corresponding picture elements, and cause 
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Photograph of the apparatus employed in the receiver when arranged for wireless television. 


P.= mirror of light relay; R = screen; 


E = diaphragm ; C = oscillograph ; H = electro-magnet of the phonic drum. 


transmitted, which suffices to transmit even 
pictures of objects moving at a moderate 
speed. 

The perfect synchronisation of the de- 
composing mirror D (Fig. 4) with the corre- 
sponding mirror D (Fig. 7) of the receiver 
is of extreme importance. The very smallest 
deviation from synchronism causes the ap- 
pearance of bright and black spots instead 
of the picture transmitted. Although when 
the tuning-fork interrupters of the trans- 
mitter and of the receiver are started 


three black spots to appear on the same 
part of the picture transmitted on the screen 
at the receiving end, x,y,x;, These black 
spots must, in case of synchronism always 
appear in the same place. If we płace 
three small selenium cells on the edge of the 
receiving screen behind the three black dots 
they have a very great ohmic resistance 
because they are not illuminated. When the 
synchronism is disturbed the three black spots 
will not fall where the selenium cells 
are placed, but somewhere else. The selenium 
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cells are thus illuminated, their resistance de- 
creases, and by means of sensitive relays, 
magnetic couplings, brakes, etc., are caused 
to work until synchronism is again obtained, 
that is, until the picture of the three black 
dots transmitted falls correctly upon the 
three small selenium cells. 


III.—CoNcLUSION. 

Mr. Mihaly began his experiments in 1916 
and succeeded in 1919 in transmitting simple 
pictures of 10 xX 1ocms. A simple calcula- 
tion shows, however, that by increasing the 
size of the picture to be transmitted the 
number of picture elements, and thus the 
difficulties of transmission, increase very 
considerably. If we are working with picture 
elements of 1 m/m? as in the experiments 
described (which makes only a very rough 
reproduction of the object possible), we have 
in the case of a picture I0 X ro cms. 
100 X I00 = 10,000 picture elements to be 
transmitted ten times a second, that is a 
frequency of the “ picture currents ” up to 
100,000 cycles a second. Fortunately the 


neighbouring picture elements are generally 


of similar brightness, so that the frequency 
of the picture currents increases only at a 
much more moderate rate than the number 
of picture elements. The number of oscilla- 
tions the decomposing mirror D of the 
oscillograph C (Fig. 4) has to perform 
depends similarly on the size of the picture 
to be transmitted. As stated already, in the 
experiments described there were 500 
oscillations a second, but it can easily perform 
oscillafions up to 5-10,000 a second. 
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Experiments were also carried out on 
wireless television with about the same 
success as by wire. It is thought that 
in the case of greater distances, trans- 
missions by wireless will prove easier 
than by wire, because of the great difficulties 
of leading the extremely weak picture 
currents of very high frequency along a 
lengthy land line. In consequence of the 
high frequency of the picture currents them- 
selves the use of very short waves for wireless 
transmission is to be preferred. 

The experiments were partly conducted 


Fig. 9 


under difficult conditions, especially during 
the Great War and in some of the subsequent 
years, when the materials of many kinds 
necessary for experimental purposes were 
scarcely obtainable, so much so that at one 
time the experimenters were obliged to 
undertake the making of amplifier valves 
themselves. Material difficulties interrupted 
the experiments in the middle of 1923, but 
it is hoped to be able to continue them in 
the near future, and by using more 
elaborate arrangements and some improve- 
ments, to obtain perfectly satisfactory 
results. 


The Sporting Instinct in Wireless. 


In 1921 a unique series of bete on the success 
of the Anglo-American amateur transmission 
was begun between Mr. W. W. Burnham, on this 
side of the water, and Mr. Kenneth B. Warner, 
Secretary of the A.R.R.L. 


In that year, Mr. Burnham bet Mr. Warner a 
top hat that American transmissions would not 
be heard in this country. It is common knowledge 
that the bet was lost and that a suitably emblazoned 
top hat was sent over to America. In 1922 the bet 
was that the Americans would fail to get ten of 
their stations heard in Great Britain. Mr. Burnham 
lost again, and a walking stick was duly dispatched 
across the Atlantic. In 1923 Mr. Burnham 
challenged the Americans to receive twelve 
English or European amateur transmitters, the 
bet with Mr. Warner being a clock. The bet was 
again lost, and, as a matter of fact, Mr. Burnham’s 
station (2 FQ) was among those received! The 
accompanying photographs show the clock and the 


suitably engraved 
plate mounted on 
the top. Mr. Burn- 
ham informs us 
that his 1924 bet 
with Mr. Warner is 
on the subject of tele- 
vision, and is of such 
a nature that it is 
doubtful whether it 
will be taken on. 
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THE THREE-ELECTRODE VALVE. 


THE VALVE AS AN 


AMPLIFIER. 


By W. SYDNEY BARRELL. 


Low FREQUENCY AMPLIFICATION. 


N a previous article in this series it 

has been explained how the use of 

radio or high frequency amplification 

can materially increase the receiving 
range of a station by enabling the detector 
to operate efficiently. On the other hand 
audio or low frequency amplification, which 
it is now our purpose to discuss, while not 
assisting in bringing in distant stations, 
serves a very useful purpose in increasing 
the volume or intensity of a signal which 
has been rectified and is already audible. 
It can therefore be used to render signals 
sufficiently loud to operate a loud speaker. 

High frequency amplification followed 
by a detector will give signals of telephone 
strength from distant stations, whereas a 
simple detector followed by low frequency 
amplification will give signals from short 
distance stations of sufficient strength to 
operate a loud speaker. It is thus seen that 
the two methods of amplification are not 
interchangeable, but each has a definite 
purpose to fulfil. 

Both low and high frequency amplification 
depends upon the inherent magnifying 
properties of the  three-electrode valve, 
that is to say a small variation in the voltage 
applied to the grid produces comparatively 
large variations in the anode current. 
Furthermore, if the circuit is correctly 
arranged and adjusted, the current changes 
will be exactly proportional to the grid- 
voltage changes and the valve thus operates 
as a perfect relay. 

For some reason or other the low frequency 
amplifier unit reccives but scanty attention 
at the hands of most beginners. This 
is much to be deplored because speech and 
music can be, and is, badly distorted by 
mal-adjustment of this part of a receiving 
set. It may be that L.F. amplifiers are 
looked upon as fool-proof pieces of apparatus, 
which unfortunately is far from correct. 
Indeed it is safe to say that 99 per cent. of 
bad quality reception is due to this unit. 


Distortion is the curse of L.F. amplification, 
and while much of it may be due to un- 
suitable or badly designed transformers 
and apparatus generally, a large percentage 
may easily be due to the valve. 

Distortionless amplification means that 
the output from the amplifier is a faithful 
magnified reproduction of the input, and 
our purpose is to see, at any rate as far as 
the valve is concerned, how this may be 
attained. 


VARIATION IN ANODE 
CURRENT OUE TO APPLIED 
GRIO POTENTIAL 


NORMAL 
ANODE 
CURRENT 


2 4 6 
VOLTAGE + 


APPLIED GRIO 
VARIATION 


Fig. 1. Characteristic curve of an “* R* type valve 

with an anode voltage of 50. 

Three main types of L.F. amplifiers are 
in general use, these being (1) Transformer 
coupled, (2) Resistance coupled, (3) In- 
ductance (choke) coupled, their respective 
merits being discussed in a recent number 
of this journal. Whichever type is used, 
however, is immaterial for our present 
purpose, for, as has already been noted, 
the action of the valve itself remains un- 
changed. 

In order that the variations in anode 
current shall be proportional to the changes 
in grid voltage it is necessary that the 
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valve be worked on the straight part of 
its characteristic. This is fundamental, and 
may be looked ‘upon as essential number I. 
Unless a fairly high anode potential is used, 
this straight portion of the characteristic 
will occur either around Zero grid volts or 
else for positive values of grid potential. 
This is shown by the lower curve in Fig. 1, 
which gives the characteristic for an “ R ” 
valve working at normal filament potential 
and with an anode potential of 50. Now 
suppose this valve to be operated under these 
conditions and so adjusted that the normal 
grid voltage is zero. Although variations 
- in voltages of say I volt + and — would 
maintain the point of operation on the 
straight part of the characteristic yet the 
output current would give a lopsided curve 
as shown to the right of Fig. I. The reason 
is that each time the grid is made positive, 
current flows to it, and thus the effective 
grid voltage is lowered. We therefore con- 
clude that the circuit must be so arranged 


VARIATION IN ANODE 
CURRENT OvE TO 
LIEQ GRIO POTENTIAL 


NORMAL 
ANODE 
CURRENT 


10 8 6 4 2 0 2 


4 
APPLIEO GRIO 
VARIATION 


Fig. 2. Characteristic curve of an “ R” type valve 


with 100 volts on the anode. 


that the grid never becomes positive with 
respect to the filament. This we may call 
essential number 2. 

In order then that these two essentials 
may be fulfilled, we must firstly increase 
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our anode voltage and secondly provide 
for a steady negative potential to be applied 
to the grid. This will have the combined 
effect of ‘shifting the characteristic bodily 


Fig. 3. 


to the left and arranging the point of opera- 


tion to its straight portion. This we show in 
Fig. 2, which is the characteristic for the 
same valve as in Fig. 1, but with the anode 


volts increased to 100. By suitable means, 
as for example, by inserting a small battery 
in the grid lead, we can adjust the operating 
point to x on the curve, and if we now 
apply the same grid variations as in Fig. Ir 
we get the undistorted curve of anode 
current shown to the right of Fig. 2. 

If too great a negative potential is used 
partial rectification will be caused which 
will again produce a lopsided curve, see 
Fig. 3. 

The actual value of negative grid volts 
or grid bias as it is sometimes called, will, 
of course, depend upon the type of valve 
used and the anode voltage which is applied 
to it. In practice, therefore, apply a 
moderately high anode voltage and then 
adjust the negative grid bias until the purest 
and clearest speech is obtained. 


rete soe eax es lle -J 
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There is one further condition to be 
noted, although this will only arise in the 
case of multi-stage amplifiers, and that is 
the peak value of the input voltage applied 
to the grid must be kept within certain 
limits which are set by the upper and lower 
bends of the characteristic, for it will be 
obvious that if the inipressed volts are such 
as to swing over the whole curve and on to 
the flat portions the anode current curve 
will be flat topped. 


CHARACTERISTIC OF VALVE AND EXTERNAL 
CIRCUIT. 

All the characteristics which we have 
shown in these notes have been for the valve 
itself, that 1s to say, the resistance of the 
circuit 1s negligible compared to the anode 
resistance of the valve. In practical work, 
however, these conditions do not hold, for 
the valve in say a L.F. resistance coupled 
amplifier has a large resistance in series with 

the anode. 
© We must then distinguish between the 
characteristic of the valve itself and that 
of the valve and external circuit combined, 
and we will consider the simple case in which 
the output circuit is non-reactive and has 
a resistance R, Fig. 4. 


Now when the negative voltage applied 
to the grid is so great that the anode current 
is zero, then and only then will the voltage 
across the valve £, be equal to the battery 
voltage E, (fig. p. When a current 
flows in the anode circuit there will be a 
voltage drop across the resistance R equal 
to R times the amperes flowing, and con- 
sequently the voltage Æ, across the valve 
will no longer be equal to the battery 
voltage £, but will be given by E, = E,— 
RI, where J, is the current flowing in the 
anode circuit. This means that as we 
increase our grid volts and therefore the 
anode current, the anode voltage steadily 
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decreases instead of remaining constant as 
was the case when the circuit was free from 
resistance. The obvious result will be that 
the characteristic will be flattened out and 
the greater the resistance the less steep 
will the curve be. This is shown graphically 


Fig. 5. 


in Fig. 5, where the top curve shows the 
characteristic for the valve itself and each 
of the lower curves represents the case 
for increasing resistance. 


THE VALVES TO USE FOR L.F. 

For successful L.F. work the valve used 
must be hard, and if only one stage of L.F. 
is being used, or for the first stage of a multi- 
stage amplifier, a good * R” valve with 
100 volts on the plate is very satisfactory. 
Special loud speaker valves are now on the 
market. These have low internal impedance, 
thus providing large power amplification 
and give a straight line characteristic over 
a very extended range. 


SCHOLARSHIPS IN 
ELECTRICAL ENGINEERING. 


The British Electrical and Allied Manufac- 
turers’ Association direct attention to the 
fact that, in furtherance of technical educa- 
tion, they grant annually, to properly 
qualified candidates of British birth engaged 
in engineering works, ten scholarships, each 
of the value of £100, in addition to the pay- 
ment of college fees. The last date for 
receipt of applications is June Ist. Forms 
of application and full particulars may be 
obtained by writing to the Secretary, The 
B.F.A.M.A., 36, Ningsway, London, W.C.2. 
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SWITCHING. 


The object of these notes is to show that various types of jacks and switches - 
are electrically similar, and how they may be joined in a few typical circuits. 


By W. JAMES. 


: (Continued from page 774 of previous issue.) 


3.—SERIES PARALLEL AERIAL SWITCHING. 

Many experimenters prefer to employ 
a switch of the Dewar type which has the 
elements arranged so that there is a minimum 
of capacity between them and in which 
the insulating material is chosen with a view 
to introducing the smallest possible high- 
frequency losses. There are many patterns, 
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The Ericsson Manufactur ng Co. 
Fig. 11A. A two-pole two-position Dewar switch. 
but ordinarily one of the two types illustrated 
in Fig. rrA and B will be used for switching 
the condenser in series or parallel with the 
tuning inductance. It must be understood 
that the switches (or keys) illustrated are 
ordinary Dewar switches intended for con- 
necting in circuits carrying telephone fre- 
quency currents only. The special anti- 
capacity switches which should be used 
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The Ericsson Manufacturing Co. 


Fig. 11B. 


A two-pole three-position Dewar switch. 


are identical except that more care is taken. 


in the choice of the insulating material and 
in the dimensions of the blades. It will be 


observed that the switch of Fig. 11rA has 
six blades, which are arranged in two sets 
of three. The top pair and the bottom pair _ 
are fairly stiff and springy, and shorter than 
the two blades in the middle. The middle 
blades have one end bent over so that the rol- 
lers attached to the control lever bear 
firmly when the switch is operated. The 
control lever may be set in two positions 


only, one neutral and the other “up” as 
illustrated in the figure. The switch of 
Fig. 11B has eight springs, and the 


control lever may be placed in three positions, 
up, neutral or down. The method of 
representing these switches in diagrams 
is shown in Fig. 12A and B. The springs 
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Fig. 12.° Sertes-parallel switching, using anti- 


capacity switches. 


are numbered to correspond with the 
terminals and contacts in the previous 
figures. The method of connecting the 
switch of Fig. IIA with the aerial 
condenser and coil is given in Fig. 12C. 
With the knob in the neutral position, 
the central springs make contact with the 
upper springs and the coil and condenser 
are in parallel. When the switch is operated, 
the central springs leave the top springs 
and make contact with the lower ones, 
connecting the coil and condenser in series. 
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This sort of switch is electrically similar 
to the two-pole throw-over switch, the middle 
blades corresponding with the switch arms. 
The switch of Figs. 1r1B and 12B becomes 
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Fig. 13. Barrel switches connected for series- 


parallel switching. 


electrically the same as that of Figs IIA 
and 12A if each middle pair is connected 
with a wire. The connections are given 
in Fig. 12B. With the knob in the neutral 
position, the condenser is disconnected 
from the coil; with it “ up” they are in 
series; with it “ down,” in parallel. 

There are many other switching devices 
which can be used. In one arrangement 
sketched in Fig. 13A, an ebonite barrel 5 
has two round-headed screws, 7, suitably 
positioned. Three pairs of springs num- 
bered xr to 4 to correspond with the 
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Fig. 15. 
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numbers on the previous - switches are 
arranged at the sides. When the knob 
is turned to the left, the spring 2 is pressed 
into contact with 3 by the screw head 7, 
connecting the coil and condenser, Fig. 13C, 
in series. By turning the knob to the nght, 
the screw heads 7 press spring 3 against 
4 and 2 against, I, connecting the coil and 
condenser in parallel. An alternative 
arrangement of the springs and~ screws 
is indicated in Fig. 13B. The springs are 
numbered, corresponding with those of 
other figures. Either of these switches could 
be easily constructed by anyone who wished 
to use them. 

One does not often find that jacks are 
employed for switching the aerial circuit. 
Anyone having jacks on hand could easily 
arrange them as in Figs. r4 and 15. In 
the jack sketched in Fig. 14 a cam is fitted. 
so that by turning the knob the long spring 
is raised, or allowed to return to normal. 
The jack is shown in more detail in Fig. 15A, 
and the photograph of Fig. 16. Instead of 
the cam and knob a dummy plug, made like 
the proper plug but of fibre or ebonite, 
could be used. The connections are given 
in Figs. 15B and C. When the plug is out, 
or the cam normal, the coil and condenser 
are in parallel as shown in Fig. 15B. By 
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Fig. 14. A jack of the same type as that of Figs. 15 
and 16, but fitted with a knob and cam. 


inserting the plug, or turning the cam, 
spring 3 is moved away from spring 4, and 
2 away from 1; but spring 2 makes contact 


ri 


A jack connected as a series-parallel switch. 
J 
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with the upper spring 3, connecting the 
coil and condenser in series, Fig. 15C. 


4.—TuUNE STAND-BY SWITCHING. 

It is often desirable to employ a switch 
for the purpose of connecting the aerial 
circuit directly to the amplifier and then, 
when the wanted signal is heard (perhaps 


C. F. Elwell, Ltd. 
Fig. 16. A jack with the plug tnseried. 


with interference) to connect the closed 
circuit to the amplifier. The switch should 
therefore have two positions; in one posi- 
tion connecting the aerial circuit to the 
amplifier and disconnecting the closed cir- 
cuit, and in the second position connecting 
the closed circuit to the amplifier in place 
of the aerial circuit. It is necessary to 
provide for breaking the closed circuit 
because if this circuit remains coupled with 
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Fig. 17. A two-circuit tuner connected to the grid 
and filament of a valve. 


the aerial when the switch is in the stand-by 
position (aerial to amplifier) the signal 
strength may be appreciably reduced by 
the induced currents. Perhaps the simplest 
arrangement consists of a three-pole double- 
throw switch connected as in Fig. 18A. 
With the switch to the left the aerial circuit 
is connected through contacts I, 2 and 4, 5 
and the closed circuit 1s broken at contacts 
7,8. By moving the switch arm over to the 
right the closed circuit is completed through 
contacts 7, 8 and connected to the valve 
by contacts 5, 6 and 2, 3. The switch may 
be arranged as in Fig. 18B, when the switch 
arm need only carry two blades. It will 
be clear that Dewar and barrel switches 
may be arranged to switch the circuits in 
the same way. 


Very often it is an advantage to connect 
the earth with the filament heating battery. 
When this is done an ordinary two-pole 
two-position switch may be used as indicated 
in Fig. 19. The connections are drawn in full 
in Fig. 19A, and the switch represented 1s 
a double-pole throw-over knife switch. The 
contacts are numbered. Figure 19B refers 
to the type of switch used in Fig. g; Fig. 19C 
to the Dewar (anti-capacity) switch of the 
type illustrated in Fig. IIA and Fig. 19D to 
Fig. 11B. The contacts are numbered to 


Fig. 18. Use of throw-over switches for joining 
an aerial or closed circuit to a valve. 


correspond with the switch of Fig. IgA. 
The reader should pause and consider the 
various switches, noting their similarity. 
It is the writer’s experience that a number 
of readers find themselves unable to make 
the correct connections when their switches 
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Fig. 19. Showing the similarity of various types of 
switches. ; 


are of a different type to that shown in 
the working drawing, and it 1s the main 
object of these notes to show that many 
of the different types of switches ordinanly 
used are similar. 
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A The first wireless telephone message from the 
Ross Dependency, 1,400 miles distant, has been 
received at the Awarua station, New Zealand. 

‘ * * 


An International Wireless and Cinematograph 
Exhibition is to be held at the Palais d’Egmont, 
Brussels, from May 10th to 18th. 

* * * > 


Omnibuses running between Newport (Mon.) 
and Crumlin have been fitted with wireless, and 
passengers while away the journey listening-in. 

. * * * 


Transatlantic Working with Hand Generator. 

“ Done the trick at last. Borrowed an Evershed 
and Vignoles hand generator, with following 
result :—-Reported by U3DS, Philadelphia, Radia- 
tion 0.5. pure C.W. Received on March 3rd.” 

This laconic message has reached us from Mr. 
W. E. F. Corsham (2 UV), to whom we offer our 
congratulations on what is undoubtedlyła record 
in Transatlantic working. Mr. Corsham has hitherto 
been handicapped in his Transatlantic attempts 
by having no electrical mains for power supply, 
and being compelled to rely on dry batteries. To 
bridge the Atlantic with a hand generator is 
particularly noteworthy. 


A German Wireless Exhibition. 

The first wireless exhibition in Germany is to be 
held at Hamburg from May 29th to June 2nd, under 
the direction of the Hamburg Radio Club. A large 
area is placed at the disposal of German and 
Austrian exhibitors, and apparatus for home and 
export purposes will be on view. : 


French 8 AP. 

Reports of the reception of his signals are wel- 
comed by a French transmitter, Mr. J. J. Peugeote 
8 AP, of Sous Roches, Audincourt, Doubs. 8 AP 
transmits almost every evening at 9 p.m. (G.M.T.), 
on 100 metres, with a power of 100 watts (C.W. 
and telephony). He has already been heard at 
Bedford when sending on 65 metres. 


Crest for the R.S.G.B. 

In the course of his broadcast talk on Thursday, 
March 20th, Earl Russell referred to the suggestion 
that the Radio Society of Great Britain should 
adopt a crest or motto symbolical of the activities 
of the Society and such as would be recognised 
all over the world as the badge of the Radio Society 
of Great Britain. 

With the object of securing a suitable emblem, 
the Council of the Society has decided to offer a 
prize of £5 for the best suggestion for the most 
appropriate badge or motto for the purpose. The 
competition is open to anyone interested, and is 
not confined to members. Sketches or verbal 
descriptions should be simple and brief, and 
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should reach the Secretary, 53, Victoria Street, 
S W.1, before the end of April. 


Tne New Wireless M.P. 

Mr. Otho W. Nicholson, the recently elected M.P. 
for the Abbey division of Westminster, is well- 
known in amateur wireless circles. He gained 
experience as an amateur prior to 1914 and during 
the war acted as wireless officer in an important 


[ Photopress. 


Since the war he has continued his 


capacity. 
interest in the subject. He is a keen transmitter 
and a member of the Transmitter and Relay 
Section of the Radio Society of Great Britain. He 
is probably the only British amateur who has a 
super heterodyne which is an exact replica of the 
set used by Paul Godley when he came over from 
America to show British amateurs how to receive 
American stations. 

Wireless amateurs will wish Mr. Nicholson every 
success in his career. 
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Lightship Radio. 

The Hasborough Lightship, off the Norfolk coast, 
has been installed with wireless apparatus for the 
purpose of regulating shipping traftic in the Great 
Yarmouth Roads. 


Wanted: A Little Patience. 

There is a note of pathos in the report that the 
Houghton-le-Spring (Durham) Guardians have 
decided to abandon the wireless set at the work- 
house because ‘it is like the howling of dogs and 
exasperates the inmates.” 

The trouble may be due to local oscillation, but 
if, as seems likely, it is attributable to inefficient 
handling, the Guardians would be well advised to 
obtain expert assistance before discarding the 
instrument. A little patience would probably solve 
the difficulty and provide the ‘exasperated ” 
inmates with an antidote for rufħed feelings and 
an unfailing source of entertainment. 


Southend-on-Sea Wireless Exhibition. 

A wireless exhibition under the auspices of the 
, Southend-on-Sea Radio Society is to be held on 
April 12th, at 2 p.m., at the Boys’ High School 
Southend. Features of the exhibition, besides 
demonstrations in reception, will be sections devoted 
to apparatus constructed by novices and experts, 
and to trade displays. Entries are invited and. 
application forms may be obtained from the Hon. 
Secretary, E. Haws, 101, Southchurch Avenue, 
Southend-on-Sea. A number of suitable prizes will 
be given. 


A Prosperous Society. 

Owing to the increase in membership and con- 
sequent crowding at meetings, the St. Pancras Radio 
Society has changed its headquarters to more 
commodious premises at 71, Park Street. Camden 
Town, N.W., where all future meetings will be held. 


Broadcasting and the League of Nations. 

It ir the intention of the League of Nations, 
we understand. to invite business firms, tneluding 
the B.B.C., to participate in an International 
Wireless Conference to draw up rules for broad- 
casting. 


New York’s Endeavour to Reduce Inter- 
ference. 

An effort to eliminate radio interference with 
broadcasting was decided on at a recent meeting 
of radio manufacturers and publishers in New 
York. Their plan is twofold. It is proposed, 
firstly, to urge manufacturers to put out only non- 
radiating sets, and secondly, to provide advice to 
listeners-in as to the methods of remodelling 
existing sets with a view to avoiding interference 
to their neighbours. 

Major Armstrong, inventor of the regenerative 
circuit, who was present at the discussion, offered 
many suggestions, including his plan to add a 
stage of radio frequency as a `“ muffler.” 


Empire Press Union on Utility of Wireless. 
Apropos of the Imperial Wireless Committee’s 
Report, a resolution has been passed by the Empire 
Press Union, under the chairmanship of Viscount 
Burnham, re-atirming the views of the Committee 
and emphasising that the paramount necessity is 
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immediate action to secure for the British Empire 
full use of wireless telegraphy as an additional and 
cheaper means of world communication, especially 
for the dissemination of news. 


Radio in New Zealand. 

Broadcasting is on a permanent footing through- 
out New Zealand, and regular services are in opera- 
tion for the dissemination of music, weather 
reports and market news. 

Some interesting details concerning broadcasting 
and amateur work in New Zealand has been for- 
warded to us by a reader at Dunedin. As long 
ago as 1920 musical items and lectures were 
broadcast from Otogo University. A power of 
40 watts was employed and reception was recorded 
1,300 miles away. 

One of the most active amateur transmitters 
is 4 AA (F. D. Bell), who also has several Australia- 
New Zealand reception records to his credit. 

The chief hobby of the keener amateurs is 
‘bagging Yanks,” and over 100 American trans- 
mitters, including some in the First District 9,000 
miles away, have been logged ty 4AG (Mr. 
Ralph Slade). Recently a Los Angeles concert 
was picked up by a Brisbane amateur and re-trans- 
mitted over New Zcaland. The two enemies to 
successful reception in the country are atmospherics 
and fading, both being very prevalent. 


New York Municipal Wireless Station. 

It was announced on March 15th that New York 
City had arranged to install a 1,000-watt wireless 
broadcasting station on top of the Municipal 
Building, says The Times. The plant will be 
owned and operated by the municipality and be 
used to broadcast evente in which the city is con- 
cerned. The wireless set is that which the West- 
inghouse Electric Manufacturing Company built 
and used for demonstration purposes at the Rio 
de Janeiro Exhibition in 1922. While in use there, 
its messages were heard at Honolulu, 7,000 miles 
distant. 


A New Society. 

“The Yeovil and District Radio Society °” is the 
name of a new Dorsetshire wireless club. Several 
meetings have already been held and membership 
is rapidly increasing. Particulars will be gladly 
supplied by the Joint Hon. Secretaries, Mr. R. J. W. 
* Kismet,” Sherborne Road, Yeovil, and 
Mr. W. G. Hall, B.Se.Tech., Greenhill, Sherborne. 


Correspondence. 


Amateurs in Oxford. 


To the Editor of THe WIRELESS WORLD AND 
Rapio REVIEW. 


S12,--Having read with great interest “ Wiped 
Out's ` letter in a recent issue regarding har- 
monies from Leafield and the existence of an 
Oxford Radio Society, I should like to take the 
opportunity of saying that there is an Affiliated 
Society, and I shall be pleased to supply particulars 
to *“ Wiped Out `° or to anybody else interested. 
V. TURNER, 

Hon. Sec. 


190, Iffey Road, 
Oxford. 
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A PRACTICAL DEMONSTRATION OF SOME 
APPLICATIONS OF THE CATHODE RAY 
OSCILLOGRAPH. 


By N. V. KIPPING. 


(Concluded from page 709, March Sth issue.) 


DISCUSSION. 


The Chairman (Dr. W. H. Eccles). 

It is now my duty to call upon anybody who 
would like to discuss this paper. The author has 
crowded a great deal into an hour and a quarter. 
He has endeavoured, I think, to cover every applica- 
tion of this wonderful new tool that has occurred 
to him. Of course I can imagine that many of 
you must have thought, during the progress of 
these experiments, of a thousand other applica- 
tions. Like every other new tool, it will be used 
enormously in the next few years. It reminds 
one of the time of the introduction of the Blondel 
and Duddell oscillographs. Those of us who are 
old enough to remember when they arrived will 
. recall with what avidity all sorts of people who had 
not been able to get anything they wanted in the 
way of knowledge of alternating current and alter- 
nating current machinery seized on these two in- 
struments and applied them in every direction. 
The same thing will happen with this new oscillo- 
graph tube that the Western Electric Company 
have developed and introduced to us. 

'¢(The Chairman here vacated the chair to Dr. 
Barlow, Chairman of the Students’ Section, as he 
had to attend another appointment. ) 


Mr. Reyner (Secretary of the Students’ Section 
of the Institution of Electrical Engineers). 

The first thing I should like to do is to congratu- 
late the author very heartily on the information 
he has brought before our notice this evening. 
Some time ago I saw a paper on the Braun tube 
about two years ago, I think—and I was very 
pleasantly surprised to-night to notice the great 
improvements that have been made in the cathode 
ray oscillograph in the last two years. I must 
confess that on the previous occasion I was dis- 
tinctly puzzled by the Lissajou figures that were 
shown, and the practical applications of the Braun 
tube employed on that occasion seemed to be 
rather remote. But to-night the author has 
shown us all the old friends—hysteresis curves 
and valve characteristics—in the form in which 
we are used to recognising them, and it seems 
to me that an enormous amount of development 
must take place in this direction. Dr. Eccles 
has mentioned the possible applications that 
must suggest themselves to everybody, but there is 
one I should like to mention. I should like to 
suggest to Mr. Kipping that a possible line for 
research is the building up of the grid condenser 
in the method of cumulative grid rectification. 
jt seems to me that the time taken for the con- 
denser to build up, and the exact effect of the 
leak, is a matter which can be investigated with 
advantage. There were one or two remark; 


made about the rotator circuit upon which 
should like a little more information. First» ` 
all, I think the author made a statement which i3 
rather apt to be confusing. He said that he hid 
obtained two voltages, 90 degrees out of phase. 
by tapping across the resistance and a condenser 
in series, and then he said he had proceeded to put 
them a further 90 degrees out of phase, making 180 
degrees in all, and so obtained a circle. It seers 
to me that he is there confusing the time and the 
space displacement. The 90 degrees out of phase 
in the first case is the time displacement, and the 
other displacement is obtained by the fact that the 
two plates in the oscillograph are displaced in space 
90 degrees. It seems to me that you do not get 
180 degrees in all. There is also another point. 
The author mentioned the question of Lissajou’s 
figures and the obtaining of an exact circle when 
the two frequencies obtained were exactly in phase. 
That statement seems to me to be contradicted 
by the previous one, and I should imagine that the 
two frequencies should be 90 degrees out of phase 
to obtain an exact circle. These are only minor 
points which occur to me, and I may quite possibly 
be wrong, in the second one, at any rate. I do 
not think there are any other points, but I should 
like to congratulate the author very much on his 
demonstration. 1 know these demonstrations; 
I have had some. You spend a couple of days 
preparing everything, and on the night the whole 
apparatus has a tendency to slack, and I think 
the fact that the demonstration has come through 
with flying colours reflects very great credit on 
Mr. Kipping’s organisation and preparation. 


Mr. P. R. Coursey. ; 
I should like to add my remerks to those of the 
last speaker in congratulating the author on the 
excellence of his demonstration. The facility with 
which the various phenomena are found to be 
produced with these cathode ray tubes is all the 
more striking after having used the Braun oecillo- 
graph some years ago. The trouble one had then 
to get satisfactory results is only empha ised by 
the facility with which the author’s tubes show up 
the various phenomena that one is looking for 
and facilitate the investigation of new effects. 


Mr. L. F. Fogarty. 

I should like to ask the author if he has had any 
experience of an oscillograph which I understand 
operates on a similar principle and was demon- 
strated at the recent Physical Exhibition in Paris. 
In that particular instrument, I believe, provision 
is made for inserting a photographic plate into the 
actual oscillograph itself. To be able to take actual 
photographs seems to be a great advantage, more 
particularly in dealing with, transient; phenomena, 
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t.e., things like atmospherics which are not likely 
to repeat themselves at any given moment. If 
that could be done, I think the use of the apparatus 
would be more extensive, and I should be pleased 
to hear if some such instrument has been made. 


A Speaker. 

May I ask the author if any experimental work 
has been done in the way of finding out the effect 
upon the efficiency of varying the capacities or 
resistances in a feed back circuit. 


Mr. Barraclough. 

I should like to ask the author if any work 
has been done with this oscillograph upon commer- 
cial machinery, rotary converters, etc., in the 
determination of wave forms on open circuit, for 
instance. 


Mr. Fuchs. 

The point that seems to me weak in the 
demonstration is the method of obtaining the 
time basi? upon which the curves are plotted. 
Perhaps the author could give us a few details of 
the accuracy of the method he uses and any other 
useful methods which could be employed. 


A Speaker. 

I think I can suggest a more accurate method 
of taking the time scale than that used by the author. 
Instead of using a neon lamp, charge up the conden- 
ser through a valve. That means that the condenser 
has a constant current flowing into it during the 
time of charge, or else it can be arranged to dis- 
charge at a constant current. Owing to the 
relationship of voltage and charge in the condenser, 
the rate of fall or rate of rise, as the case may be, 
of the voltage across the condenser terminals, 
is constant because the rate of change of charge 
is constant. In other words, the current is con- 
stant. We shall then get a high degree of accuracy 
in the constancy of the voltage and that will apply 
to the ose llograph in a similar manner. I think 
the previous speaker was referring to the Dufour 
oscillograph shown at the French Physical Society’s 
exhibition in Paris. That is an interesting piece 
of apparatus, and the advantage of it is that the 
photographic plate is inside the tube, enabling one 
to photograph transient phenomena, and also to 
get actual wave forms of phenomena having 
frequencies as high as 250 million per second. 
l think that is the highest figure that has been 
used. Wave forms of oscillations at that frequency 
have actually been obtained. The Western Electric 
Company's instrument shown us to-night can take 
photographs by photographing the screen with a 
camera in the ordinary way, but the time required 
according to the nature of the figure may be anv- 
thing from five minutes to half an hour. At 
any rate, only the continuous phenomena can be 
recorded in that way. One thing about this ap- 
paratus is that when the photographic plate 
inside the tube has been exposed it has to be 
removed, and that necessitates the exhausting of 
the tube each time the plate is changed. This, 
of course, is a limitation on the use of the apparatus. 
A tube like the one we have seen to-night can be 
taken where it is wanted to be used and there 
is no necessity to carry a pumping plant with it. 
Another point of difference is that this Freneh 
apparatus obtains its sensitivity by using a poten- 
tial of the order of 30,000 volts, and that is higher 
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than has been used even in the original Braun tube- 


Dr. Barlow (Chairman). 

Before calling on the author to reply to the 
various questions that have been put to hiin, 
there is one point which has occurred to me in 
connection with the repulsion between the electrons 
projected from the cathode. It struck me 
that perhaps the electromagnetic striction 
effect, i.e., the pinch effect, which occurs in an 
ordinary mobile conductor carrying a current, 
may also have some influence on the mutual 
action between these electrons. With the repulsion 
effect, the charges naturally tend to separate. 
but on the other hand the el ctromagnetic striction 
tends to contract the section of the conducting 
vein. Therefore, I should like to ask the author 
whether this latter effect has any appreciable 
influence on the motion of the electrons. I should 
also like to thank the author very much for his 
exceedingly interesting lecture. It is seldom that 
a lecture of this kind, with demonstrations, is 
carried out so successfully. The author has ob- 
viously taken a great deal of trouble to get the 
apparatus to work as he has done. 


Mr. N. V. Kipping, replying to the discussion» 
said :— 

T must first of all thank you for your very kind 
remarks with regard to the demonstration, but I 
must disclaim any credit for having put in a lot 
of time in connection with it. It has not taken 
very long. 

I must stand corrected by Mr. Reyner regarding 
the phase question. Of course the circle is pro- 
duced with the two deflections 90 degrees out of 
phase. Were they 180 degrees out of phase we 
should get back to the straight line condition 
again. Consequently in the case of the rotator 
circuit we have a deflection 90 degrees out of phase 
through having a resistance and condenser in 
series. 

The 90 degrees displacement of the oscillograph 
plates themselves in space serves only to enable 
any figure produced by electric fields across the 
plates, to be plotted in rectangular co-ordinates. 

With regard to the Dufour oscillograph, that 
was not mentioned by me because it was my in- 
tention to avoid bringing in a discussion of other 
more complicated types of oscillograph, except 
where it was necessary for a proper consideration 
of the subject, such as was necessary with the 
Braun tube. I intended as much as anything to 
emphasise how easy it is to work with this o-cillo- 
graph. It would be impossible to gointo details 
of other types with the demonstration facilities 
I have here to-night. 

For its own very specialised branch of work. 
the Dufour oscillograph has done some very 
interesting work, and is a clever device, but the 
necessity for exhausting the tube between each 
two exposures is apt to become very wearisome. 
The high voltages necessary for working the Dufour 
oscillograph all add to the cost and difticulties of 
operation, Such elaborations, although necessary 
for the highly specialised work for which thev 
were developed, are totally unnecessary for general 
applications. One might as well use a ten-valve 
set for getting London at half-a-mile distant 

With regard to the effects of varying the capacities 
and resistances in a feed-back circuit, I believe 
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Dr. Appleton of Cambridge has been doing a great 
deal of work in this connection, and I think will 
be publishing something before long. At any rate, 
I have not gone into the question at all. 

There was an enquiry regarding the examination 
of wave forms of commercial machines. ‘The best 
method of doing this, leaving out the question 
of whether we have a decent tune base or not, 
is to forget one of the pairs of plates inside the tube, 
and use instead two external plates placed a 
suitable distance apart, so that the high voltage 
across the distant plates will produce the same 
deflection as a smaller voltage across the ordinary 
oscillograph plates. For examining the wave 
form of a 50 cycie supply of 6,000 volts, the 
plates could be tapped across the busbars, and 
placed. perhaps, 2 ft. 6 ins. apart either side of the 
oscillograph, in the right plane. You cannot, 
I understand, put anything on a busbar without 
a thousand pound switch, or something of that 
sort. l do not know whether that would apply 
to a connection to the busbar of a lead which goes 
nowhere elsé than to a highly insulated metallic 
plate, as in this case. I do not know whether the 
arranging of such a svstem would be a matter of 
much difhiculty, but believe several power men have 
been or are now using these tubes for the purpose. 

I was aware of the method for using a two- 
electrode valve in place of the resistance in the 
neon lamp circuit, but | have not tried it. We have 
to consider many things in consider.ng this time 
basis question, We are not, for our problem, out 
for supreme accuracy of the tirne base, because the 
oscillograph is not an oscilloscope, and that should 
be remembered. The amount of inaccuracy 
introduced by the slight deviation from the straight 
line time base is probably no greater than the 
inaccuracy resulting from the thickness of the 
oscillograph spot. 

In the case of the Radio Research Board’s work 
on atmospherics, they were out for great accuracy 
in the time base because, for lack of an alternative, 
they had to make the best of using the cathode 
ray oscillograph for highly accurate measurements, 
a thing for which it is not intended. Consequently 
every additional increase in accuracy was of im- 
portance in making the best of a bad job. 

l have not been suggesting this evening that 
the oseiNograph was a highly accurate instrument. 
It is suitable for indicating the conditions inside 
a circuit, or elsewhere, rather than precisely 
measuring those conditions. 

Besides this question of the necessary degree of 
accuracy for the time base, we have to look at 
it from a commercial standpoint, not only from 
a laboratory standpoint. We did not think it 
worth while from the commercial point of view, 
going on with the slightly more accurate time 
base which nevertheless involved the use of vacuum 
tubes, with their corresponding battery troubles and 
so on. For the purpose ot Dr. Appleton and the 
Radio Research Board, it would be worth while. 
From our own, it was more necessary to find 
something very cheap and very simple, while 
sufficiently accurate. 

As a matter of fact, I know of two time bases 
which are almost precisely straight, but I am not 
at liberty to describe them. Perhaps I shall be 
able to a little later, if anybody still has an interest 
in the matter. 
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I am afraid that one speaker has rather doubted 
my veracity when I made the statement regarding 
the exposures necessary for photographing results. 
Of the photographs 1 have shown to-night one was 
taken in four minutes—that was the hysteresis 
curve—and the others had only one or two minutes 
exposure each. 

In the first tubes which were made, the coating 
on the screens was composed very largely of calcium 
tungstate, which gave a bright green-coloured 
fluorescence. This was all right for visual work, but 
very poor photographically. You will have notice:l, 
however, that the tubes which I have been using 
have a bluish glow. In these, the screens are com- 
posed of a mixture in about equal parts of calcium 
tungstate and zine silicate, a mixture which has 
now been standardised by the makers of the tube 
after research, as it is sufliciently bright for visual 
work, and at the same time a very great deal more 
active photographically. With this newer type 
of screen, an exposure of about two minutes is 
ample. 

It is true, as has been remarked, that only 
cyche and synchronous phenomena can by recorded 
photographically with these tubes, but the main 
use of the tubes is for such work, the transient 
business being a case of making the best of a bad job. 

With regard to the remarks on making use of 
striction coils, we have used these, and they do 
the job perfectly well, although their use is a 
nuisance with the extra bitteries and trouble neces- 
sary. The normal method of procuring a good spot 
is satisfactory until the emission falls off at the end 
of the tube's life, and then the use of striction coils 
to bring the ray to a focus may prolong the life 
of the tube by a few hours. It is scarcely worth 
arranging the striction coils for such a small im- 
provement in hie. 


FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 26th. 

Radio Society of Great Britain. At 6 p.m. (lea at 5.30). At the 
Institution of Electrical Engineers Lecture: " The Possibilities 
of Electrical Television both with and without Wires." By 
Mr. A. A. Campbell Swinton, F.R.S., M.Inst.C.b., M.LE.E. 

Edinburgh and District Radio Society. At dS p.m. At 117, George 
Street. Lecture: * Elementary Principles ° (continued). By 

“Mr. A. Ogilvie Crombie. 

Clapham Park Wireless and Scientific Society. Testing Night. 

St. Pancras Radio Society. At 5 p.m. At 71, Park Street, Camden 
Town, N.W. Lecture and Demonstration: “ Dual Amphifica- 
tion.” By Mr. P. W. Harris. 

THURSDAY, MARCH 27th. 

Hendon Radio Society. At 8 p.m. At the Society Hut, Brent 
Works. Practical Evening. “ L.F. Amplification.” 

Sale and District Radio Society. At 37, School Road, Exhibition. 

Blackpool and Fylde Wireless Society. Lecture by Mr. L. R. 


Blackburn. 
FRIDAY, MARCH 28th. 

Radio Society of Great Britian (Transmitter and Relay Section). 
At 6.30 p.m. At the Institution of Electrical Engineers. Dis- 
cussion on “ High Tension Supply for Valve Transmitters.” To 
be opened by Mr. F. L. Hogg. 

Radio Society of Highgate. At 8 p.m. At Edco Hall, Archway 
Road. Popular Talk by Prof. A. M. Low. 

Sheffield and District Wireless Society. 
Department of Applied Science, St. George’s Square. 
mentary Class.” 

Prestwich and District Radio Society. At 7.30 p.m. 
2HD. Annual General Meeting. 

Leeds Radio Society. Lecture, t Ihe Poulsen Arc and Its Applica- 
tion to Radiotelephony.”” By Mr. F. Bowman. 

MONDAY, MARCH 31st. 

Ipswich and District Radio Society. At 55, Fonnereau Road. 
Lecture by Mr. E. Akester. 

Sale and District Radio Society. At 37, School Road. Open Dis- 
cussion and Experimental Work. 

Hornsey and District Wireless Society. At the Queen's Hotel, 
Broadway, Crouch End, N.8. General Discussion and Questions. 


At 7.30 p.m. At the 
“Ele- 
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free of charze. 


Fig. 1. “ P.B.S.” (Newcastle). 


A selection of those of general interest 


1. All questions are answered through the post. 
is published. 

2. Not more than four questions may be sent in at any one time. 
Every question should be accompanied by a postal order for 1/-, or 3/6 for four questions, 
and by a coupon taken from the current issue. 

4. A free coupon appears in the first issue of each month, and tf this ts sent in together wrth 


coupons from the three previous issues, the reader is entitled to have one question answered 


+ 
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A receiver suitable for all wavelengths, with detector and optional 


one or two stages of H.F. and L.F. amplification. 


“ P.B.S.” (Newcastle) asks for a diagram 
of a receiver with two stages of high frequency 
amplification, detector, and two note magni- 
fiers, with switches. 

A diagram is given in Fig. 1. The aerial coil 
is tuned with the 0-001 condenser, which may be 
connected in series or in parallel, and is the centre 
coil in the three-coil holder. The outer coils are 
for reaction and the closed circuit. It is necessary 
to mount the coils in this way so that reaction 
effects may be obtained when the closed circuit 
is disconnected, and the aerial circuit connected 
with the grid and filament of the valves, as the 
result of placing the stand-by tune switch in the 
“tune” position. The first two valves have 


tuned anode circuits, consisting of plug-in coils 
tuned with 0-0002 variable condensers. A single 
condenser provided with a double set of plates 
could be used for tuning. A small variable con- 
denser should then be connected across one of the 
coils for fine tuning. Switch A controls the first 
valve and switch B the second. Switch C connects 
the reaction coil with either the three-coil holder 
or the two-coil holder, and switch D is for reversing 
the reaction coil connections. The third valve 
operates as a detector, and the last two as note 
magnifiers. The correct values of the grid bias 
batteries should be determined by experiment. 
If an anode voltage of 120 volts ìs used with 
ordinary ©“ R ” type valves, a bias of three dry 


d 
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cells is satisfactory. Suitable values for the coils 
for broadcast transmissions are as follows: Aerial 
circuit, No. 35 or No. 75, with the condenser in 
parallel and series respectively. Secondary circuit 
No. 50; reaction coil, No. 75 or No. 100; both 
anode coils, No. 75. 


“ L.C.” (Durham) wishes to try a receiver 
consisting of a detector valve and a choke- 
coupled note magnifier. 

The diagram is given in Fig. 2. The aerial coil 
may be a plug-in coil tuned with a 0-0005 variable 
condenser. The reaction coil which is coupled 
with it may be a No. 75 or 100. The low frequency 
choke coil is connected in the anode circuit of 
the detector in series with the reaction coil. For 
this choke the secondary winding of an ordinary 
intervalve transformer, or better still, the primary 
and secondary windings connected in series, may 
be used. Alternatively, any form of choke coil 
which has a large number of turns—say 15,000 or 
more-—may be tried. A suitable coupling con- 
denser has a capacity of 0-005 to 0-U1 mfd. The 
grid leak is in general not critical, and 2 megohms 
is an average value. 
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Fig. 2. “ L.C.” (Durham). A receiver consisting 
of a valve detector with a choke coupled note 
magnifier. 
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“ F.H.” (Chelsea) asks whether he should 
expect to obtain an increase in signal strength 
by converting his receiver, which has one stage 
of high frequency amplification followed by 
a valve detector, into a two-valve high fre- 
quency amplifier and a crystal detector. 

The two-valve high frequency amplifier will 
probably be very difficult. to operate, and the signal 
strength no better than with the present arrange- 
ment, which uses the valve as a detector. A 
valve detector not only rectifies but amplifies, 
and in addition a reaction coil may be connected 
in its anode circuit so that the signal strength 
may be brought up and the selectivity increased 
by coupling the reaction coil with the aerial circuit. 
It has been stated by competent observers that a 
properly designed receiver with a regenerative 
detector valve and note maynifier is equivalent to a 
receiver with two stages of high frequency 
amplification followed by a valve detector but 
without reaction, and it is the experience of many 
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experimenters that this is the case. The proper 
design of the elements of the regenerative de- 
tector valve calls for a certain amount of skill, 
and careful arrangement of the parts. 


“ R.O.E.” (S.E.23) asks whether he will be 
able to so adjust the values of his coils that 
tuning condensers will be unnecessary. 


If you wish to tune in the signals of the London 
station only, the serial circuit need not contain 
a variable condenser. The correct number of 
turns in the coil should be found by experiment, 
because the correct. inductance of this coil is decided 
by the constants of the aerial circuit. You might 
use a fixed condenser of 0:0002 mfds. in series 
with the aerial circuit. This will enable you to 
wind more turns in the aerial inductance, which 
may increase the signal strength. The anode 
inductance may also be determined by experiment, 
and there is no need to tune it with a fairly large 
variable condenser provided the receiver is not 
altered in any way, and no reaction coil is coupled 
with it. It is an advantage, however, to connect 
a three plate variable condenser across the coil, 
or alternatively to arrange a metal plate which 
may be moved nearer or away from the anode 
coil, for the purpose of producing a small change 
in the inductance. A slight change in the anode 
voltage, or of the filament heating current will 
probably make it necessary to readjust the anode 
circuit, either by: changing the position of the 
damping plate or varying the capacity of the 
small condenser. You might find it an advantage 
to use a fixed reaction coil, the number of turns 
and the position of this coil relative to the aerial 
coil being determined by experiment. 


“ G.W.” (Dublin) refers to the H.F. trans- 
formers in the Neutrodyne receiver recently 
described in this Journal. 

It is not essential that the primary winding 
shall be wound on a separate tube and placed 
inside the secondary winding. The primary 
winding may be wound on a tube, covered with a 
layer of paper or empire cloth, and then the second- 
ary winding wound over it. It has been found by 
experiment that it is much easier to adjust 
the circuits so that the capacity is neutralised 
when the neutralising condenser is connected 
between a tapping on the secondary winding 
and the grid. If you wish to experiment, 
you can make a number of tappings and try the 
effect of connecting one side of the neutralising 
condenser to the tappings in turn. It may be 
found that the signal strength is greatest when the 
receiver is not exactly neutralised, but there is a 
little capacity coupling which will have the effect 
of increasing the signal strength, although not 
sufficient to make the receiver unstable. 


“ F.R.” (Northumberland) asks for the dimen-. 
sions of a choke suitable for connecting in. 
a telephone filter circuit. 

A suitable choke may be constructed by winding 
15,000 turns of No. 42 S.S.C wire on a former 
3” long. The core may consist of a bundle of soft 
iron wires, built up to a diameter of half an inch. 
If the inductance of this coil is too small, there will 
be a loss of signal strength. 
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Calls Heard. 


Contributors to this section are requested to limit the number of calls 
sent in o those heard in the previous three weeks, these being of greater 
tnterest and value to transmitt rs than earlier records. The rep tition 
of the same call sign in consccut.ve lists ts not recommended. 
butors will also assist by kinaly arranging reports in alphabetical order. 


Edinburgh. 

2 DX, 2 KW, 2 KX, 2 PC, 2 VQ, 2 XY, 2 ZS, 2 ZT, 2 ZU, 5 LT, 
5 NW, 50L, 50T, 50X, 5 RQ, 5 TG, 5 WM, 6JX, 6 YA, 7 EC, 
8 AP, 8 AQ, 8 ARA, 8 AZ, 8 BP, 8 CH, 8 CS, 8 CZ, 8 EB, 8 EM, 
8 EI, 8JL, 8 LS, 8 LY, 8 OH, 0 AA, 0BQ, 0KX, 0MR, 0 ZZ, 
PCIL, PA 9, PAR 14, P2,13W,4ZZ. American: 1 CMP, 2 BQH, 
2 BY, 2 CPD, 2 DEY, 9 MC. (Single valve Armstrong Super, and 
2 ft. frame.) (J. G. W. Thompson.) 
Bridlington, Yorks. 

2 AW, 2CW, 2JP, 2KW, 2QH, 2VW, 2 WD, 2ZU, 5JE, 
5NN, 5SI, 5Y[ 6AH, 6NF, 6NS, 680, 8 AE, 8 AE2, 8 AQ, 
8 AU, 8 BP, 8 CZ, 8 LP, 8 OH, 8 8SU, 8 WW, 00 W, PCL, 1 RP, 
re vee ne ne, (F. G. Halt.) 

athdon, Yorks. 
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(J. W. Reddingh, 5 SZ.) 
Tralleborg, Sweden (January 26th). 
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Broadcasting. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 

ABERDEEN 2 BD, 495 metres; BIRMINGHAM SIT, 475 
metres; GLASGOW 58C, 4:0 metres; NEWCASTLE 2 NO, 
400 metres; BOURNEMOUTH 6 BM, 345 metres; MANCHESTER 

ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
353 metres: SHEFFIELD (Relay), 303 metres. Tuesdays, 
Phursdays and Fridays, 1 p.m. to 2 p.m. (2LO only). Regular 
daily programmes, 3.30 to 4.30 p.m.. 5 to 10.30 p.m. Sundays, 
3 to § p.m., 8.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.50 a.m. (Thursday and Friday), 11.15 to 
11.30 a.n., Time Signal and Weather Forecast; 12.0 noon, Live- 
stock prices; 3.40 p.m. (Saturday excepted); Financial report, 
5.30 p.m, (Saturday excepted) Bourse Closing Prices: 6.10 p.m. 
Concert or Address: 7 p.m, Weather Forecast; 7.20 p.m. 
(Sunday), Concert and Address; 10.10 p.m., General Weather 


Forecast. 

PARIS (Compagnie Francaise de Radiophone Emissions 
*Radiola’’), 8 1,780 metres. Daily, 12.30 p.m., Cotton Onl 
and Café Prices, News, Concert; 1.45 p-m., First Bourse Report ; 
4.30 p.m, Bourse Closing Prices; 4.45 p.m., Concert: 5.45 p.m., 
News and Racing Results; 8.30 to p.m, News; 9 pm., 
Concert ; ro p.m. to 10.45 p.m., Radio Dance Music. 

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres. 
9 p.n. (Sunday, Wednesday, Thursday, Friday aud Saturday), 

alk on Literature, Dramatic and Musical Selections. 8.15 p.m. 
to 9.25 p.m. (Tuesday), Morse Practice, English Lesson, Lecture 
and Concert. 

LYONS, YN, 3,100 metres. Daily, 9.45 a.m. to 10.15 a.m., 
Gramophone Records. 450 metres. At 11r a.m., Concert and 
News. 3.45 p-m., Market Reports. 5 p.m. and o p.m., Concert 


and News, 
BELGIUM. 
BRUSSELS, BAV, 1,100 metres. At r p.m. and 5.30 p.m., 
Meteorological Forecast ; 9 p.m. (Tuesday), Concert. 
BRUSSELS (“ Radio Electrique ”), 410 metres. Daily, 5 to 
6 p.m., 8.30 p.m. to 9.30 p.m., Concert. 


HOLLAND. ; 

THE HAGUE, PCGG, 1,070 metres. 3 to 5 p.m. (Sunday), 
8.40 to 10.40 p.m. (Monday and Thursday), Concerts. 

THE HAG (Heussen Laboratory), PCUU, 1,050 metres. 
9.40 to 10.40 a.m. (Sunday), Concert: 8.40 to 9.40 p.m., Concert ; 
7.45 to 10 p.m. (Thursday), Concert. . 

THE HAGUE (Velthuisen), PCKK, 
9.40 pain. (Friday), Concert. 

HILVER 1,050 metres. 


1,050 metres, 8.40 to 


8.10 to 10.10 p.m. (Sunday), Con- 
cert and News. 


MUIDEN (Middelraad), PCMM, 1,050 metres. Saturday 
8.10 to 9.40 p.m., Concert. 
AMSTERDAM, PA 5, 1,050 metres (Irregular). 7.40 to g.1¢ 


p-m., Concert. 
AMSTERDAM (Vas Diaz), PCFF, 2,209 metres. 8 a.m. and 
4 p-m., Share Market Report, Exchange Rates and News. 


DENMARK. 
LYNGBY, OXE, 2,400 metres. 7.30 to 8.45 p.m., Concert 


(Sunday excepted). 
GERMANY. 

BERLIN (Koenigswusterhausen), LP, 2,800 metres (Sundav). 
10.50 a.m. to 11.50 a.m., Orchestral Concert ; 650 metres, 4.30 p.m. 
to 6 p.m. (Weekdays), 4,009 metres, 6 to 7 a.m., Music and 
Speech; 11.30 to 12.30 p.m., Music and Speech; 4.0 to 4.30 p.m.. 
News. 650 metres, 5.30 to 9.30 p.m., Concert. 

EBERSWALDE, 2,930 metres. Daily, 12 to 1 p.m., Address 
and Concert; 7 to 8 p.m., Address and Concert ; (Thursday and 
Saturday), 7 to 8 p.m., Concert. - 

BERLIN (Vox Haus), 400 metres. 8 tog p.m. Concert. 


CZECHO-SLOVAKIA. 

G PRG, 1,500 metres. 7 am., 1 am. and 3 p.m., 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m., 
and 9 p.m., Concert. 

KBEL (near Prague), 1,000 metres. 


Metcorological Report and News. 


Daily, 6.20 p.m., Concert. 


SWITZERLAND. 

GENEVA, 1,100 metres (Weekdays). At 2.15 p.m. Concert or 
lecture. : 

LAUSANNE, HB2, 1,100 metres (Monday and Wednesday), 
4 pain., Concert; 1,000 metres (Friday and Saturday), 7 p.m.. 
Concert. . 

SPAIN. 
MADRID, 1.650, 2,200 metres (Irregular). 12 to 1 p.m., Tests. 
MADRID, PTT, 400 to 7oo metres. 4 to § p.m., Tests. 


ITALY. 
ROME, ICD, 3,200 metres. Weekdays, 11 a.m., Gramophone 


Records. 
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Societies marked with an asterisk are alt liated to the 


The Radio Society of Highgate.* 

An interesting lecture was given on 
Friday, March 7th, by Mr. A. N. Browning, 
on “The Possibilities of Television.” 
No satisfactory scheme has yet been 
evolved, said the lecturer, but there have 
been several ingenious attempts to solve 
the problem, notably those of Jennings in 
America, and Korn in Berlin. The sys- 
tems mployed by these two scientists 
were explained by means of diagrams 
and it was seen that both methods 
depended upon the curious properties 
of selenium. Mr. Browning described 
the properties and the construction of 
a selenium cell, and said that owing to 
its numerous defects it was unlikely that 
this substance would be used when the 
problem of television is finally solved. 
At present, however, there is no substitute 
for it as a means of converting light im 
pulses into electrical impulses, and until 
such a substitute is found there is little 
prospect of television becoming an 
accomplished fact. Selenium is very 
satisfactory, however, for use in the 
transmission of photographs, since for 
this purpose the inertia effect of selenium 
is a little importance. Mr. Browning 
concluded by describing some of the ways 
of reducing this inertia effect. 

Hon. Sec., J. F. Stanley, B.Sc., A.C.G.1., 
49, Cholmeley Park, Highgate, N.6. 


Blackpool and Fylde Wireless Society.* 

The Society has now commenced a 
new year with renewed activity. The 
Director of Education for Blac kpool, 
Mr, A. E. Ikin, LL.D., B.Sc., has accepted 
the office of President for the year. 

On February 7th, the members held 
a discussion on the problem of * Radiating 
Receivers,” and many interesting points 
arose in this connection. Many excellent 
devices to minimise the bad etiects 
produced were noted. 

On February 26th, a lecture was given 
before the Fleetwood Wireless Society, 
under the auspices of the Fylde Radio 
Association, by Mr. B. D. Taylor, taking 
the subject, “ An Amateur's Wavemeter.” 

On March 6th, Mr. L. R. Blackburn 
gave a very interesting talk on the 
efiect of the “ Heavyside Layer.” 

A Whist Drive and Dance was held 
at Feldman’s Arcade Café on March 12th. 

Hon. Sec., B. D. Taylor, 58, Regent 
Road, Blackpool. 


Ilford and District Radio Society. 

On March 6th, Mr. R. O'Grady read 
a paper on Cabinet Making.” The 
subject formed a pleasant change from 
the usual wireless lecture, and vet was 
of interest to all. Mr. O’Grady dealt 
with the whole business of making a 
box, Ean burine the timber to the 

ren polishing or varnishin 
Much valuable information was caine 
during the discussion which followed. 

Hon. Sec., L. Vizard, 12, Sevmour 
Gardens, Ilford. i 


Belvedere, Erith and District Radio and 
Scientific Society.* 

On Friday, March 7th, the lecturer 
before the Society was Mr. Geo. Sutton, 
A.M.LE.E..° After explaining the very 
early experiments of Hertz, the lecturer 

assed on to simple oscillatory circuits. 
The method of propagation of disturb- 
ances through the wther were explained 
in a very lucid manner, and old and 
modern methods used for detecting 
these disturbances were outlined, 

Several practical circuits were given 
for transmitting continuous waves and 
telephony, preference being given to 
the *‘ choke control” method. This 

articular arrangement was explained 
in detail, great stress being laid on the 
importance of choosing correct values 
for the tron-cored choke and the radio 
frequency choke. 

The more difficult and important 
parts of this interesting subject were 
simplified by the apt use of simile and 
metaphor, and considerably helped by 
humorous illustrations. 

Hon. Sec., S. G. Meadows, 110, Bexley 
Road, Erith, Kent. 


Barnet and District Radio Society.* 

At the last bi-monthly meeting of 
the Society, Mr. L. Wild, A.M.I.E.E., 
of Barnet, gave an instructive talk on 
“Audio Frequency Intervalve Trans- 
formers.” Mr. Wild spoke of his own 
experiences in the building and use of 
transformers, with which, for many 
vearss he has carried out experiments. 
He dealt with the question of distortion, 
and showed how to avoid a great deal 
of the distortion so prevalent in many 
valve sets, afterwards answering numerous 
questions put to him by the members, 

Recently a party of members visited 
the Barnet telephone exchange, where 


they spent a thoroughly instructive 
afternoon. 
Hon. Sec., J. Nokes, Sunnyside, 


Stapylton Road, Barnet. 
Wimbledon Radio Society.* 


An interesting lecture, entitled ‘‘ Reflex 
Circuits,” was delivered on Friday, 
March 7th, by Mr. W. E. Milton Ayres, 
A.M.LE.E., Mem.A.1.E.E. 

The lecturer diderentiated between 
circuits employing (1) Crystal rectifica- 
tion, (2) Valve rectification, and many 
circuits employing either type were drawn 
on the blackboard. Of particular interest 
were circuits designed especially for the 
elimination of A.C. noises, this usually 
proving very troublesome in the Wimble- 
don area; and at the conclusion of the 
lecture a ' two-valve set employing such 
a circuit was demonstrated on the Society’s 


aerial. 
The Assistant Hon. = aaa y, Mr. P. G. 
West, of 4, Ryfold Road, Wimbledon, 


S.W.19, will be pleased to furnish par- 
ticularse of the Society’s activities to 
intendihg members. e will also be 


Rad o Society of Great Britain. 


pleased to arrange for members to assist 
or advise anyone contemplating the 
installation of a broadcast receiver, or 
who is experiencing difficulty in the opera- 
tion of an existing receiver, if they will 
apply to him at the address given above. 

he Society have decided to arrange for 
this service in order to prevent, as far 
as possible, interference being caused 
by the “howling” of a receiver in 
inexperienced hands. 

Hon. Sec. (pro tem.), C. G. Stokes, 
Red Cross Hall 59, Church Road, 
Wimbledon, S.W.19. 


Ilford and District Radio Society.* 

On Thursday, February 21st, Mr. J. N. 
Nickless, A.M. İ.E.E., opened a discussion 
on “Super Short Wave Reception.” 
He referred to the band of waves around 
100 metres, and described the various 
experiments he had made in connection 
with the reception of the American 
broadcasting station of KDKA. Mr. 
Nickless favours the pe of receiver 
making use of an Ba aerial system. 
Many interesting hints were exchanged 
during the discussion. Mr. J. F. Payne 
advocated the use of a single circuit 
tuner together with extreme simplicity 
of layout. Mr. A. E. Gregory drew atten- 
tion to the fact that a popular mistake 
in designing a short wave receiver is 
the use of too large a reaction coil. It 
is to be hoped that as a result of the 
discussion more members will have the 
satisfaction of being able to listen to the 
KDKA programme. 

Hon. Sec., L. Vizard, 
Gardens, Ilford. 


12, Seymour 


Streatham Radio Society.* 

The March meeting of the Society was 
held upon the 12th of the month, when 
an excellent lecture was delivered by 
Mr. H. S. Walker (2 OM). The lecturer 
gave some very interesting facts regarding 
short wave transmission, dealing with 
many practical points in aerial, earth 
and counterpoise design. He next took 
up the question of “ fading,” and gave a 
graphic outline of the effect of the Heavi- 
side layer in the refraction of ether 
waves. A full discussion followed. 

Ten new members were elected at the 
meeting and a number of letters to the 
Society from Streatham residents were 
read, dealing with local interference and 
jamming of broadcast reception. The 
Society is making every endeavour to 
trace the cause of these complaints and 
a special committee has been arranged 
for their investigation. 

Hon. Sec., S. C. Newton, A.M.LE.E., 
‘“ Compton,” Pendennis Road, S.W.16. 


The and District Wireless Society.* 

On Monday, March 1oth, by the kind 
permission of Messrs. The Peto-Scott 
Company, Ltd., Mr. R. J. Willis gave a 
lecture and demonstration on the subject 
of * Assembling Valve Receivers on the 
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ae © Wilis produced 
play of apparatus 
„ompany, and wired 
eiver on the unit 
received with good 
tkable absence of 
ud speaker, and 
eived on the loud 
‘nterference from 
aw uealt with a variety 
ews SUhfects, including faults in 
aerial construction, the characteristic 
curves of valves and the various methods 
of high frequeney amplification, 
Hon. Sec.. Hyams, 188, Nelson 
Road, Hornsey, N.18. 


Woolwich Radio Society.* 

During the past month the Society 
has been very active. On January 30t 
the President (Capt. C. T. Hughes, R-E.), 
gave an interesting lecture and demonstra- 
tion on “ Dull Emitter Valves.” There 
were two types of dull emitter valve, 
said the lecturer. The true dull emitter 
of the peanut type only glowed a cull 
red when working, but was too heavy in 
current consumption to be used with 
dry cells. The relatively bright emitter 
fof the D.E.3 and B.T.H.5 type) con- 
sumed only -06 amperes, A demonstra- 
tion of each kind was given on the Club 
set. 

A lecture on “ Loud Speakers" was 
given on February 6th by Mr. Ricketts, 
of Messrs. Radio Acoustics. The lecturer's 
remarks proved most interesting. . and 
his demonstration with four different 
types of Amplion models was much 
appreciated. '“ The Manufacture of the 
Cossor Valve" formed the subject of a 
lantern lecture delivered on February 13th 
by a represen ative of the Cossor Valve 
Company. On February 20th an auction 
sale of surplus apparatus was held, and ou 
March 5th an admirable talk was given 
by Mr. Bartle, a Vice-President, on 
his newly-constructed —super-some re- 
ceiver, which had successfully received 
KDKA. 

The Society mects every Wednesday 
evening at 8 p.m. at the YMCA. 
Thomas Street, Woolwich. Visitors are 
welcomed. 

Hon. Sec. H. J. Smith, 42, Greenvale 
Road, Eltham, S.E. 


High Wycombe and District Radio 
Society.” 

At the first annual meeting of the 
Society it was determined that vigorous 
efforts should be made to demonstrate 
the utihty of the Society. To this end 
a club room has becu acquired im Castle 
Street. a joming Oakley Hal, where 
quite informal meetings will be held and 
practical constructive and expernnental 
work will be carried out by the members. 
An clectneal supply from the town mains 
will shortly be available, and it is hoped 
to open the prennses each evening. 

Mr. T. J. Northy has again been clected 
President of the Society, Mr. L. R. 
Howland, Hon. Treasurer, and Mr. A. C. 
Yates, Hon. Secretary, with Mr. C. T. 
Westlake as Chairman in lieu of Mr. Russell 
Jackson, retiring. 

The Hon. Secretary reported a credit 
balance on the year’s working of £6 138s. 
after the collection of only four unpaid 
subscriptions, out of a total membership 
of 70. This is a very satistactory state 
of atfairs considering that the annual 
subscritpion ts only 5s. 

Hon. Sec., A. C. Yates, 30, High 
Street, High Wycombe. 


The Thornton Heath Radio Society. 

On Montay, March roth, the members 
had an unusual treat in a lecture by 
Mr. Philip R. Coursey, B.Sc. Finst. P., 
A.M.LE.E., on ‘ Condensers, their Con- 
struction and Use.” A well delivered, 
interesting and instructive lecture, 


illustrated by numerous slides, was 
listened to with great interest by all the 
members, and hearty thanks are due to 
the lecturer for his courteous and lucid 
replies to questions. The lecture was 
illustrated by views of the Dubiher Co.’s 
works, where the care taken in all`the 
staves of manufacture and the severe 
tests applied repeatedly in all the pro- 
cesses, explain the reason why these 
condensers have obtained such popularity. 
There are stl vacancies for more members 
and the secretary will be pleased to for- 
ward particulars to enquirers. 

Hon. Sec., A. H. Banwell, 150, Frant 
Road, Thornton Heath, 


Taunton School Radio Society. 

Two short lectures of tistructional 
value were given before the members 
on March 5th. 

Mr. Fleming lectured on t The addition 
of an L.F. Valve," dealing with the 
subject in all its aspects. Details were 
given of the construction of standard 
transformer and resistance capacity 
couplea amplifiers, the theory of each 
beme explained. © Methods of Tuning ” 
was the subject of the second lecture, 
given by Mr. W. O. Coate. The lecturer 
demonstrated the various types of aerial 
tuning, and = explained semi- aperiodic 
and aperiodic anode tuning circuits. 

Hon, See. J. K. Haynes, Taunton 
School, Taunton. 


The Honor Oak Park Radio Society. 
On February 29th, the Chairman, 
Mr. G. J. Price, gave an instructive 
lecture on * Cabinet Making and Wood 
Work for Wireless Sets.” The lecturer, 
who has taken the woodwork course at 
the City and Guilds Technical College, 
explained the uses and care of all necessary 
tools, and illustrated his words by pro- 
duemg a very complete set. He gave 
advice on the choice of woods, and went 
fully into the subject of marking out 
designs, and making joints, also including 
a short talk on staining and french polish- 
mg. 
Hon. Sec., Mr. J. McVey, to, Hengrave 
Road, S.E.23. 


The Dulwich and District Wireless and 
Experimental Association. 

On Monday, January 21st, the Presi- 
dent, Geo. Sutton, Esq, AMLE.E., 
favoured the Association with .a very 
able and lucid lecture on * The Sine 
Curve.” The subject had been giving 
new members a certain amount of trouble, 
and Mr. Sutton’s lecture cleared up 
several nusapprehensions. 

Mr. Skinner, on January 28th, gave 
a lecture of absorbing interest on * Choke 
Coils,” dealing in particular with their 
application to receiving circuits. 

On February 4th, members had the 
pleasure of listening to a very interesting. 
lecture entitled ‘ Amateur Transrmission 
and Transmitting Circuits," by the 
Hon. Sec., Mr. Harrie King (2 AIP), 
who was ably assisted at the blackboard 
by Mr. J. Barrett. 

The announcement that Mr. Harrie 
King had been appointed Assistant 
Secretary of the Radio Association was 
received by all members with great 
satisfaction, and a vote was passed 
wishing Mr. King every success in his 
new venture. 

At the Headquarters of the above 
Association on Monday, February rith, 
a very entertaining Jecture on * The 
Design of Experimental Wireless Re- 
cievers "was given by Mr. H. J. Camplin. 
The striking and humorous way in 
which the lecturer emphasised his seven 
points, viz., efficiency, selectivity, long 
range, good voluine, flexibility, economy 
and portability, was highly appreciated, 
and the evening was voted a great 
SUCCESS, i: 
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A highly interesting lecture a 
delivered on Monday, Fetruary is 
by Mrs R. J. Stanley, on “Var. 
Methods of High Frequency Ceuph:: 
The subject was treated in a very bg 
manner by the lecturer, who inchudy 
some very interesting remarks on ¢ 
Armstrong circuit, 

The President of the Associata 
Mr. Geo. Sutton, A.M.LELE., gave , 
excellent lecture on * Telephony Tras 
mission,’ covering the whole Brue 
of telephony transmission from y 
earliest days of the spark gap to « 
latest practice in continuous wave. 

New members are required, and 
quirers are assured of a prompt re 
Letters to be addressed to the Hon. Se 
Harrie King, 2, Henslowe Road, Et 
Dulwich, S.E.22. 


St. Pancras Radio Society. 

This Society had a very busy and ı 
teresting time during February. < 
the 7th of the month Mr. W. J. Jon 
of the Cossor Valve Co., gave a m™ 
interesting lantern lecture on the develo 
ment and manufacture of the Coss 
Valve, and pointed out the reasons t 
the ditference in the design of that val 
as compared with others, 

On February r4th, Mr. S. EF. J. H 
exhibited several receiving sets of 1 
own constnmiction and design, of whi 
special mention must be made of a tbn 
valve resistance-coupled amplifier 
very compact design and which on t 
Rave unusually pure reception. 

Ou February 21st, Mr. F. T. Nu 
gave a demonstration of the methods 
obtaining charactenstic curves of valve 

The Society was honoured on Februa 
28th with a visit from Mr. Oswa 
Carpenter (of the Marconi Co.), who ia 
tured to the Society on ** Some Interest 
Valve Circuits,” aud explained the circa: 
arrangements of the Marcontphone Vz 
Remartz and Armstrong Super receive 
and described the purpose of the unusu’ 
parts of these circuits. 

The Society meets every Thursday 
evening at 1, Momington Crescent, a 
S p-m., when visitors are always welcom.. 

All information regarding the Society 
will be willingly given by the Secretar, 
R. M. Atkins, 7, Eton Villas, N.W.3 


Radio Association of South Morwon 

A discussion on ‘ Reaction and ıt 
Uses ” was opened by Mr, Fenny on Mart 
6th. Vanous methods of coupling ver 
dealt with, viz., direct, tuned anode. 
transforiner, capacity and low frequency. 

Hon. See., C. P. Nutter, 243a 
Selhurst Road, Norwood Junction S.E.2& 


The South London League of Radio 
Societies. 

At a meeting of delegates from societies 
forming this League, held on March sib, 
the final details of the forthcoming 
Exhibition of Wireless Apparatus at 
the South London Art Gallery, on March 
27th, 28th, 29th, were decided, and the 
sub-Committee’s report adopted in ful 

After discussion concerning the dis 
tribution of League lecturers, Mr. P. R 
Coursey, B.Sc., A.M.LE.E., gave æ 
interesting talk on the Radio Soci 
of Great Britain, g 

The speaker dealt briefly with gt 
history, problems, constitution, relatway 
with the P.M.G. and likely future develop 
ments. . 

On dissatisfaction concerning 
supply of lecturers by the R.S.G.B. 
its affliated Societies being exprossed 
the speaker admitted that an mterchant 
of lecturers could best be carried out by 
a League of Societies, such as the Sow'h 
London League of Radio Socicties. 

Hon. Sec., G. J. Price, 22, Honor Oah 
Park, Forest Hill, $.F.23. 
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